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Abstract 
Background: Splenic rupture is an uncommon but potentially fatal complication of colonoscopy. 

Objectives: A case of splenic rupture during colonoscopy is reported and a review of literature is presented 
focusing the attention on evaluation of potential risk factors. 

Case Report: We report the case of a 77 years old man who developed splenic rupture during colonoscopy 
diagnosed with CT scan and treated with splenectomy. 

Results: More than 70 articles and more than 90 cases were found in the world literature; the review revealed that 
splenic rupture occurred more frequently in female, CT scan was the treatment was the referring diagnostic procedure 
in the large part of cases, splenectomywas the treatment of choice. On the other side none of the analyzed factor 
appeared as meaningful risk factors. 

Conclusion: The knowledge of this complication is the best tool to aid in early diagnosis. Evaluation of 
hemodinamic status and CT scan play remarkable roles to resolve to the correct management and splenectomy 
remains the option chosen in the most part of cases. 
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Introduction 
Colonoscopy is an invaluable and largely used diagnostic and 

operative tool. It is considered a safe procedure with low complication 
rate. The most frequent complications are haemorrhage (with an 
incidence of 1-2%, usually associated with operative procedure like 
polipectomy) and colonic perforation (with an incidence of 0,1-0,2%) 
[1,-4]. Other rare and unusual complications are pneumothorax, 
pneumomediastinum, appendicitis, small bowel perforation, 
septicemia, incarceration of hernia, pneumoscrotum, mesenteric tears, 
retroperitoneal abscess and colonic volvulus. 

In this report a case of splenic injury occurred during a colonoscopy 
in a patient carrier of ileo-colic Crohn’s disease is described; we also 
reviewed the literature about this rare complication of colonoscopy 
with a focus on individuation and analysis of risk factors. 

Case Report 
A 77-year-old man with a previous segmental ileal resection 

for Crohn’s disease, in regular surveillance with 5-acetylsalycilate, 
underwent colonoscopy because of bowel disorder and increased 
erythrosedimentation rate and C-reactive protein levels. His medical 
history included myocardial infarction, arterious hypertension and 
uninvestigated dyspeptic symptoms empirically treated in the past with 
Proton Pump Inhibitor. The procedure was performed with standard 
sedation (meperidine 40mg + midazolam 2,5mg intravenous) and 
proceeded as far as the terminal ileum without any difficulty during 
the intubation of the colon. Endoscopic findings were active Crohn’s 
disease of the ileocecal valve and terminal ileum. The procedure was 
well-tolerated and the patient was discharged home after 1 hour 
recovery time. Eight hours later he presented to emergency room 
of our hospital complaining left abdominal pain with Kehr’s sign 
positive (pain radiating to the left shoulder tip), fatigue and sustained 
hypotension. At assessment his heart rate was 95 bpm and blood 
pressure was 75/55 mmHg. His haemoglobine levels had fallen from 
12.9g/dL, as determined 2 weeks before to the procedure, to 10.4 g/ 

dl; platelet count and coagulation setting were normal. The abdomen 
was soft and mild-distended with generalized tenderness and with 
abdominal pain localized in left quadrants and in mesogastrium; bowel 
sounds were reduced. 

The abdominal X-ray showed no free air and a nonspecific bowel 
gas pattern. No signs of rectal bleeding nor bleeding at gastric lavage 
were evident. Fluids replacement quickly improved the blood pressure 
and the clinical status, and surgeon decided to observe the evolution 
during the night. Eighteen hours after the endoscopic procedure a 
new hypotension episode (heart rate: 100 bpm and blood pressure: 
70/50 mmHg) associated with persistent abdominal pain occurred 
and a Computerized Tomography scan was performed showing 
haemoperitoneum and a large splenic subcapsular haematoma (Figure 
1). An urgent angiography was performed, but no demonstration of 
active bleeding was found (Figure 2). 

Therefore the patient was transfused with 3 units of allogenic 
erythrocyte concentrates and surgeon planned laparotomy because 
of haemodynamic instability. A massive haemoperitoneum (with 
more than 1,5 litres of blood) and a large hematoma overlying the 
surface of the spleen with complete laceration of the splenic capsule 
were found. No peritoneal adhesion or anatomical abnormalities were 
discovered. Splenectomy was performed and pathological examination 
on the specimen revealed a parenchymal injury 6 cm long at the lower 
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pole with no primitive disease of the spleen. After surgery the patient 
received standard post-splenectomy vaccinations (anti S. pneumoniae, 
H. influenza and N. meningitides) and was discharged home on the 7th 
post-operative day. 

Methods 
We performed a research on Pubmed-Medline entering as key

words “splenic rupture”, “splenic injury” and “splenic trauma” alone 
and in association with “colonoscopy”; in this review all the articles 
were analyzed in full text version. Information regarding age and gender 
of patients, type of endoscopic procedure (diagnostic, performance of 
biopsy or polipectomy), presence of risk factors (previous abdominal 
surgery, presence of inflammatory bowel diseases or other intestinal/ 
abdominal pathologies, aspirin or anticoaugulant intake, etc), onset of 
symptoms, clinical presentation at time of diagnosis of splenic rupture, 
diagnostic modalities and treatment (splenectomy, conservative, other 
therapies) were collected and analyzed. 

A special attention was ascribed to individuation of risk factors. 
In particular for previous abdominal surgery was considered every 
operative surgical abdominal procedure, with exclusion of minimally 
invasive diagnostic procedure like diagnostic laparoscopy for infertility 
[5]. 

Results 
In the present research more than 70 articles [5-81] and more than 

90 cases were found in the world literature (Table 1 data included as 
supplementary). 

In our review mean age was 63 years (range 29-90) and gender was 
male in 35/88 (39,7%) cases and female in 53/88 (60,3%) cases (9 with 
gender not reported). Onset of symptoms occurred within 24 hours 
after the procedures in 76/94 (80,8%) of the patients, while the remnant 
18/94 (19,2%) of the patients had a delayed presentation 

up to several days (range: less than 1 hour to 12 days). There 
was no correlation between delayed presentation and conservative 
management of the complication, and probably onset of symptoms 
occurred 5-6 days after the procedure was related to rupture of a sub-
capsular haematoma. 

The most frequent presentations were severe abdominal pain 
(usually on the left flank, present in 88/93 reports, 94,6%), back 
pain, increasing adynamia, tiredness, collapse, vomit. Clinical 
evaluation revealed abdominal distension, tenderness to palpation in 
left quadrants of the abdomen, rare or no bowel sounds, Kehr’s sign 
positive, hypotension, high pulse rate, shock. Blood examinations were 
unspecific showing generic signs of bleeding, and gastro-intestinal 
perforation or intra-luminal bleeding must firstly be excluded with RX 
of the abdomen and digital rectal exploration. 

Usually the abdominal pain was the first symptom and was followed 
by hypotension. So the physician should be suspicious in case of left 
lateral abdominal pain after colonoscopy, even if it usually occurs also 
in cases not complicated. If the pain is associated with hypotension or 
decreasing of hematocrit and haemoglobin rate and intestinal bleeding 
or perforation are excluded, a study the abdomen with ultrasound 
and/or Computered Tomography (CT scan) should be considered 
mandatory. 

Computerized Tomography scan is considered the referring 
diagnostic procedure for splenic trauma by the American Association 
for the Surgery of Trauma Organ Injury Scale [82]; in this review in 
72/96 patients (75%) diagnosis was obtained with a CT scan. If the 
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patient remains haemodynamically unstable, urgent explorative 
laparotomy is the only suitable management. Our review shows that in 
18 on 96 patients (18,7%) diagnosis was demonstrated with laparotomy 
without any other diagnostic tool for an instable hemodynamic 
condition; most frequently these patients are referred in articles 
published before 1993, but even in recent years in some cases the 
diagnosis was intra-operative. The use of paracentesis to demonstrate 
hemoperitoneum [10] or the use of angiography as the only diagnostic 
tool to demonstrate active bleeding [6] has been abandoned in the 
2 last decades, even if angiography conserved even in recent years a 
successful therapeutic role in case of demonstration of active bleeding 
with CT scan. 

Ultrasound was often the first radiological step, but is usually 
followed by a CT scan for a definitive diagnosis; in this review only Ong 
et al. [22] in 1991 and Shah et al. [41] in 2005 used ultrasound as the 
only radiological tool (2/96, 2%) and in both of them after ultrasound a 
splenectomy was performed. 

Both operative and non-operative treatment have been applied 
to patients with splenic rupture after colonoscopy. Conservative 
management should include broad spectrum antibiotics, intravenous 
fluids, blood transfusions (if necessary) and hemodynamic monitoring. 
In our review splenectomy was the most frequent treatment and was 
performed in 72/97 patients (74,2%), a conservative treatment without 
any invasive procedure was the choice option in 20/97 patients 
(20,6%), successful splenic artery embolization was performed in 4/97 

Figure 1: A Computerized Tomography image during the late venous phase: 
presence of haemoperitoneum and a large haematoma surrounding the spleen 
associated to a blushing localized at the splenic fracture are detectable. 
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Figure 2: No arterial blushing is viewable in angiographic imaging. 

patients (4,2%) [35,57,64,72], 1/97 patient was treated with laparotomy 
and wrapping the spleen in a Vicryl net [60]. One patient had a post
mortem diagnosis, so the therapeutic options were not evaluated on a 
certain diagnosis as like the other patients and he was excluded from 
the “conservative management” group [21]. Mortality was reported in 
2/97 cases (2%) [10,21]. 

Evaluation of hemodynamic status and of CT scan of the abdomen 
are the priorities to determine the therapeutic option and represent the 
factors those predict failure of non- perative management; in this sense 
contrast enhanced CT scan is considered a key component of non-
operative treatment [83,84] even if in specialized hospitals real-time 
contrast-enhanced ultrasonography is already playing and important 
role in evaluation of active abdominal bleeding [85]. 

Rao et al. report a review of 9 cases of splenic rupture after 
colonoscopy and recognized 5 associated factors those may play a role 
in splenic injury: rapid completing time, chronic history of smoking, 
propofol sedation, inadeguate colon clean-out, daily aspirin intake [86]. 
Risk factors reported by Rao at al. [86] are not evaluated in our review 
for lacking of these information in almost the totality of cases reported; 
on contrary Rao et al. [86] did not reported specific information of the 
cases reviewed, so their patients were excluded from our review. 

Discussion 
Splenic injury during colonoscopy was described for the first time 

in 1974 by Wherry and Zehner [5]. It’s not so easy to calculate the real 
incidence of this complication, and underreporting is probably one of 
the most important reasons. In our experience the first case occurred 
after 79000 procedures. Some groups in literature reported higher 
incidence of 1 in 6000-7000 colonoscopies [3,22,30,87] but some 
other authors reported no splenic injuries in large series respectively 
of 13580 and 30463 procedures [4,88]. Kamath et al. [73] reported 4 
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cases in 296000 colonoscopies (incidence: 0,001%). Splenic injuries 
clinically evident occurred during colonoscopy are really rare, even 
if the incidence of minor splenic injuries clinically not detectable is 
probably higher. The etiology of splenic injury during colonoscopy 
is related to a mechanical trauma occurred during the procedure; the 
consequence of this trauma is the partial or total avulsion of the splenic 
capsule and/or parenchymal laceration or fracture [27], subcapsular 
hemorrhage [29,30,32,40,51], rarely bleeding from splenic vessels at 
the hilum [58,74]. 

The precise mechanism is still not yet clarified. Many authors 
indicate as causes of this trauma excessive traction of the spleno-colic 
ligament in presence or not of short spleno-colic ligament or other 
causes of reduced mobility between the colon and the spleen like 
adhesion between spleen and splenic flexure, capsular thickening and 
fibrosis. Direct trauma to the spleen during colonoscopy has also been 
recognised as the cause of splenic rupture [26]. 

It is interesting to know that also another endoscopical procedure 
like Endoscopic Retrograde Colangiopancreatography (ERCP) 
has splenic rupture as a possible rare complication [89,90]. Even 
for splenic rupture during ERCP an excessive traction of splenic’s 
ligaments is supposed to have a key role. On the other side a research 
conducted on Pubmed-Medline revealed that no case of splenic injury 
as a complication of gastroscopy is reported in literature. Gastroscopy 
is a procedure that usually is less hard-working than ERCP and can 
probably cause less important traction on the splenogastric ligament. 
The spleen is a relatively frail organ and probably the risk of splenic 
rupture during invasive endoscopic procedures that may cause traction 
on splenic ligaments is higher if the procedure is hard working. 

In this review the authors individuate 3 classes of risk factors: 
primitive splenic pathologies, abdominal alterations and intestinal 
diseases and mechanisms procedure related or operator-related. It 
is not possible to calculate the real role of risk factors because this 
complication is really unusual. Our purpose is to evaluate the supposed 
and theoretical risk factors reported by many authors and our method 
is to analyze remote anamnesis, case history, type of endoscopical 
procedure (operative or not), intraoperative and anatomopathological 
findings. Unfortunately some case reports are very poor of informations 
and lack in some of these data; we calculated percentages on the number 
of articles with complete information. 

Primitive splenic pathologies 

Many authors suggest primitive splenic pathologies as possible 
risk factors. In this review one case of anatomopathological finding of 
splenic amiloidosis [49] and one case of small and medium-size vessels 
hyaline arteriosclerosis, compatible with longstanding hypertension 
[45] are reported. It is unclear the possible correlation of these 
anatomopathological finding with splenic rupture and no other cases of 
primitive splenic pathologies and in particular no case of splenomegaly 
in our review are known. 

Abdominal alterations and intestinal diseases 

Many authors indicate as risk factors: Crohn disease (that could be 
correlated with rigidity of the colon), multiple previous colonoscopies, 
peritoneal adhesion caused by previous abdominal surgery, previous 
pancreatitis, diverticulitis or other pathologies and tortuous left colon. 
In our review we found that 38/75 patients (50,6%) had previous 
abdominal surgery, 4/75 (5,2%) of patients have left tortuous colon 
(but probably presence of tortuous colon is sometimes unreported), 2 
case of chronic pancreatitis whose 1 associated to pancreatic neoplasm 
[23,79], 1 case of endometriosis [58], 1 case of ulcerative colitis [65] 
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and only 1 case prior our case reported presence of Crohn disease [7]. 
Moreover in our case Crohn disease was not correlated to presence 
of peritoneal adhesion and Crohn was ileal located; patients carriers 
of inflammatory bowel diseases (IBD) are usually under endoscopic 
surveillance and presence of just 3 cases in 75 patients (4%, 2 carriers 
of Crohn’s disease and 1 carrier of ulcerative colitis) indicates IBD as 
a not significant risk factor. Although presence of previous abdominal 
surgery in more than 50% of patients could appear meaningful, it 
probably has an inconclusive role as risk factor for two reasons. First, 
abdominal surgery doesn’t lead always to formation of adhesions 
and certain presence of peritoneal adhesions is rarely reported 
[7,12,13,42,50,71]. Second, in articles previously published evaluating 
predictive factors for difficult colonoscopies in series of 693 and 426 
consecutive patients undergone to colonoscopies, a rate of respectively 
49% and 35,2% patients with previous abdominal surgery, a percentage 
not so dissimilar from the one reported in this review [91,92]. 

Mechanisms operation or operator-related 

Operative colonoscopy, excessive traction on the splenic flexure 
during the procedure (like during the “hooking” of the splenic flexure 
to straighten the left colon, the “slide by” to go beyond the splenic 
flexure or the “alpha maneuver”), external application of abdominal 
pressure in particular on the left upper quadrant, supine position 
(some authors think that left lateral position should be preferred and 
that supine position increase the chance of splenic capsular tearing [33] 
are reported by many authors as possible risk factors. A few authors 
defined “difficult” some endoscopic procedures: for the unspecificity of 
the definition these data were not recordered, even if cases of laceration 
of splenic vessels at the hilum [58,74] or association of splenic rupture 
with colonic perforation probably confirms that hard-working 
procedure have a higher risk. Operative colonoscopy rate in our review 
was 28/95 (29,5%) (all of them submitted to polipectomy), and 9/95 
(9,5%) of patients was submitted to biopsy; these data do not seem 
to be meaningful. Information about specific technical aspects of the 
endoscopic procedure are not reported in the major part of the reports. 
Some authors reported multiple previous colonoscopies as a risk factor, 
but the correlation with splenic injuries is not clarified. 

Eight in 75 patients (10,6%) were under antiaggregant or 
anticoagulant therapies, and these are obviously risk factors for 
haemorrhage and theoretically could transform a subclinical micro-
injury in a clinically manifest active bleeding, even if in this review all 
the patients on medication with these kind drugs regularly stopped to 
take them some days prior the colonoscopy. Extremes of age which is 
supposed to be significant by many authors, in our opinion don’t have 
a predictive purpose. 

Conclusion 
Splenic rupture is uncommon but potentially fatal complication of 

colonoscopy, and we believe that this rare complication is actually not 
so rare. 

The analysis of the literature shows that there are no major risk 
factors useful to predict splenic injuries during colonoscopy. There is 
no important correlation with IBD, primitive splenic pathologies, left 
tortuous colon or previous surgery. It’s very hard to understand the 
role of mechanisms operation or operator-related, in particular for 
the lack of information. In conclusion it’s clear that the knowledge of 
this complication is the best tool to aid in early diagnosis. Evaluation 
of hemodynamic status and CT scan play remarkable roles to resolve 
to the correct management and splenectomy remains the option 
chosen in the most part of cases. Colonoscopy is the optimal choice 
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for colon cancer screening and is currently recommended by multiple 
medical societies, including the American Cancer Society, American 
College of Gastroenterology, and American Society of Gastrointestinal 
Endoscopy for patients≥50 years. It is still controversial whether splenic 
trauma should be mentioned on the consent form as a complication of 
colonoscopy, but the magnitude and severity of risks associated with 
colonoscopy are of paramount importance, given the otherwise healthy 
nature of the population undergoing screening. 
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