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Colonoscopy-Induced Splenic Injury: An Unusual
Complication Warranting Urgent Attention

Anas K. Gremida®®, Megan Q. Chan?, Christine Y. Hachem?

Abstract

Colonoscopy is a safe, well-tolerated procedure routinely performed
for diagnostic and therapeutic purposes of colorectal diseases. Al-
though splenic injury is an uncommon complication, it is associated
with a significant morbidity and mortality. Therefore, splenic injury
should always be in the differential in any patient with abdominal
pain or hemodynamic instability during or following colonoscopy.
We present a case of splenic rupture during an elective colonoscopy.
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Introduction

Colonoscopy is a popular diagnostic and therapeutic proce-
dure for colorectal diseases. According to the National Sur-
vey of Endoscopic Capacity (SECAP) conducted by Centers
for Disease Control and Prevention (CDC) in 2002, approxi-
mately 14.2 million colonoscopies are performed annually in
the United States and a capacity of 8.2 million more colonos-
copies annually are predicted [1]. Although generally a safe
procedure, colonoscopies are not without risks. The most
common complications include intraluminal hemorrhage and
colonic perforation with an incidence of 1-2% and 0.1-0.2%,
respectively [1, 2]. Those two complications are typically as-
sociated with biopsies and polypectomies [3, 4]. Rarer com-
plications include splenic rupture, pneumothorax, pneumop-
eritoneum, acute appendicitis, retroperitoneal abscess, colonic
volvulus, hernia incarceration, diverticulitis, hepatic injury,
pneumoscrotum, and mesenteric tears [3-11]. Colonoscopy-
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related splenic injury was first reported by Wherry and Zeh-
ner in 1974 [12]. As colonoscopies have become standard of
care since their introduction in the 1960s, there has been an
increasing rate of splenic rupture with more than 75% of cases
reported after 2000 and 84% after 2005 [5]. While the inci-
dence of splenic rupture is estimated at between 0.00005 and
0.017% [4], the true incidence is unknown. Furthermore, this
complication may be under-reported due to reluctance to pub-
licize morbidity or because cases are undetected [2]. With the
increasing use of colonoscopy, physicians should be cognizant
of this potentially fatal complication. In this report, we present
a case of splenic injury during an elective colonoscopy.

Case Report

A 74-year-old male with recent diagnosis of squamous cell
carcinoma of the tongue status post chemo-radiotherapy had a
follow-up PET scan showing multiple intense tracer foci in the
large bowel with interval increased metabolic activity. His past
medical history was also significant for bradyarrythmia requir-
ing a pacemaker, abdominal aortic aneurysm and emphysema.
The patient had no history of prior colonoscopies or abdominal
surgeries. The colonoscopy was performed by an experienced
endoscopist to further evaluate the colonic lesions found on
the PET scan. The procedure was done under sedation with
propofol and the patient was placed in the left lateral position.
The scope passed with some difficulty to the cecum. Per en-
doscopist, there was no excessive looping or abdominal pres-
sure exerted. An 8 mm sessile polyp in the ascending colon
was removed with hot snare and a larger 25mm semi-pedun-
culated polyp in the ascending colon was removed piecemeal
with hot snare and Roth Net. During the procedure, the patient
became hypotensive and tachycardic. The procedure was im-
mediately aborted, and the patient was resuscitated with IV
fluids and placed in Trendelenburg position. The patient’s sys-
tolic blood pressure recovered to 100 mm Hg. When the pa-
tient recovered from sedation, he was fully alert and oriented,
complaining of diffuse abdominal pain that referred to the left
shoulder. Physical examination was significant for diffuse re-
bound abdominal tenderness. Rectal exam was unremarkable.
Shortly, the patient’s blood pressure dropped again to 50s/40s,
and he was transferred to the ICU and started on vasopressors.
Initial laboratory workup showed an acute drop in hemoglobin
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Figure 1. Non-contrast axial and coronal CT image of the abdomen shows a shattered spleen with a large amount of surround-
ing hemorrhage (yellow arrows) consistent with a grade 4-5 splenic injury. Hemoperitoneum extends to the perihepatic region

(white arrows).

from 7.5 to 6.4 g/dL, a platelet count of 80,000/mm?3 and a
white blood cells count of 13,400/mm3. Two units of packed
red blood cells were transfused. Abdominal X-rays showed no
evidence of free air under the diaphragm. A non-contrast CT
scan revealed a sub-capsular splenic hematoma and large vol-
ume hemo-peritoneum (Fig. 1). Hemoglobin repeat was 4.9 g/
dL. The patient was emergently taken for a laparotomy where
surgeons found a ruptured spleen with an avulsed anterior cap-
sule and 4 L of blood in the abdomen. No abdominal adhe-
sions or colonic perforation were noted. Splenectomy and ab-
dominal washout was performed. Surgical pathology showed
a lacerated spleen with no underlying splenic pathology. The
patient was extubated on postoperative day 2 and discharged
15 days after admission. Standard post-splenectomy vaccina-
tion was given prior to discharge. At a 3-week follow-up clinic
appointment, the patient was doing well.

Discussion

Colonoscopy is the leading medical procedure in procedure-
induced splenic rupture, followed by ERCP, liver surgery, and
hysterectomy [6]. Diagnosis of splenic injury is often chal-
lenging because symptoms can be attributed to more common
issues like colonic distension from retained gas, analgesia,
perforation, or postpolypectomy coagulation syndrome [4].
Majority of patients present within 24 hours with the most
common complaint of abdominal pain that may radiate to the
left shoulder, referred to as “Kehr’s sign”, as in our reported
case [13]. However there have also been reports of delayed
presentation up to 10 - 13 days following colonoscopy [7, 8].
Dense adhesions, which may increase the risk of splenic in-
jury, may also delay the presentation by limiting the extent of
the splenic hematoma and preventing peritoneal irritation. For
unclear reasons, splenic injury occurs more in females. In a
review of literature 72-76% of colonoscopy-related splenic
injury occurred more in females who had similar numbers of
colonoscopies compared to males with no extra risk factors
[11, 13, 14].

To date, the exact mechanisms of colonoscopy-induced
splenic injury have not yet been fully elucidated. However,
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three main mechanisms have been postulated. The first is ex-
cessive traction on the splenocolic ligament secondary to cer-
tain endoscopic maneuvers causing torsional or tensile strain
[4-7, 15-17]. The second is traction on preexisting splenocolic
adhesions from previous abdominal surgeries or inflamma-
tion [4, 6]. The third postulated mechanism is direct splenic
trauma as the endoscope traverses the splenic flexure, second-
ary to transcolic pressure, looping, or external pressure used to
straighten the scope [4, 6, 15]. There is no consensus as to risk
factors that predispose to splenic injury.

However, proposed risk factors can be divided into patient-
dependent risk factors and endoscopist-dependent risk factors
(Table 1) [4, 5, 7, 14, 15, 17-22]. Patient-dependent factors
include previous intra-abdominal surgery, anticoagulation,
inflammatory bowel disease, pancreatitis, and splenomegaly.
Endoscopist-dependent predisposing factors include maneu-
vers that increase torque of the scope at the splenic flexure,
such as hooking the splenic flexure to straighten the descend-
ing colon, slide by advancement, alpha maneuver, and intuba-
tion of the ileum [12, 17-19, 23]. Other techniques that may
cause splenic injury include polypectomy, biopsies, excessive
looping, and applying external pressure to the left upper quad-
rant, which induces rupture through a direct blunt trauma or
decreased mobility between the spleen and colon [14, 18-21].
Placing patients in supine position has also been identified as a
risk factor by causing the spleen to fall posteriorly away from
the splenic flexure, increasing traction on the spleen during
colonoscopy. Placing the patient in the left lateral position is
preferred as this allows both the spleen and the splenic flexure
to fall to the same side, slackening the splenocolic ligament
and any adhesions in between [12].

Although technically difficult colonoscopies are proposed
as a risk factor, the majority of splenic injuries reported have
occurred in apparently uncomplicated colonoscopies without
biopsies or polypectomies [4, 13]. Even in cases that involved
polypectomies, there was not a consistent site of polypectomy
that led to an increased risk of splenic injury [19].

As in our reported case, we would like to highlight the fact
that using deep sedation with propofol during colonoscopy
procedures can also lead to masking the symptoms that may
trigger the endoscopists’ attention to an injury. Overall, any of
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Table 1. Risk Factors of Colonoscopy-Induced Splenic Injury [4, 5, 7, 15, 17-24]

Patient-dependent risk factors

Endoscopist-dependent risk factors

Adhesions

Prior intra-abdominal surgeries
Inflammatory intra-abdominal processes
Inflammatory bowel disease
Pancreatitis

Diverticulitis

Splenomegaly

Infectious disease

Anticoagulation

Neoplasm

Multiple colonoscopies

Excessive traction on the splenocolic ligament
Direct injury to spleen
Certain endoscopic maneuvers such as
Hooking the splenic flexure
Slide by advancement
Alpha maneuver
Straightening the sigmoid loop
Intubation of ileum
Excessive looping
External pressure
Polypectomy
Biopsy
Technically difficult colonoscopy
Supine position

Operator inexperience

the above risk factors can theoretically predispose patients to
splenic injury; however, there is insufficient evidence to con-
firm any of mentioned risk factors, likely due to the limited
number of cases reported thus far.

CT scan remains the most sensitive diagnostic tool in de-
tecting splenic injury [13, 16]. Contrast-enhanced CT increases
the accuracy of diagnosis to nearly 98%. Contrast can also help
grade the splenic injury according to the American Association
of Surgeons for Trauma (AAST) Splenic Injury Grading Scale
and helps identify active extravasation and other rare compli-
cations, such as hepatic injury or mesenteric hematomas [9].
Other less sensitive diagnostic studies include plain radio-
graphs, ultrasound, peritoneal lavage, and laparotomy [13, 19].
Plain radiographs can show raised left hemidiaphragm or left-
sided pleural effusion, which may indicate splenic injury [15].
Focused assessment with sonography for trauma (FAST) is
gaining popularity with 63-96% sensitivity for detecting intra-
abdominal fluid in hemodynamically unstable patients [24].

With a 5-8% overall mortality rate for colonoscopy-asso-
ciated splenic injury, workup should not be delayed if splenic
damage is suspected [4, 15]. The three most common treat-
ment options include splenectomy, splenic artery emboliza-
tion, and medical management. The majority of patients under-
go operative intervention with subsequent splenectomy [13,
15, 19]. Splenic artery embolization was first reported in 2002
and has been used in low to high grade splenic ruptures [13,
19]. Laparoscopic splenectomy after colonoscopy-induced
splenic rupture was first employed in 2012 [8]. Conservative
medical management which typically entails volume repletion,
broad-spectrum antibiotics and vigilant hemodynamic moni-
toring can be considered in hemodynamically stable patients
with small, closed subcapsular hematomas [13, 25]. Predic-
tors of failed conservative management include AAST grade
I or higher injury, large hemoperitoneum, splenic hilar in-
jury, older age, pre-existing splenic pathology, and the need for
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blood transfusions within the first 24 h [4, 5, 11]. Luebke et al
proposed practice guidelines for operative intervention, which
include systolic blood pressure below 90 mm Hg, tachycardia
over 120 beats/min, lack of response to 1 - 2 L of crystalloid
resuscitation or when hemoperitoneum is evident [5].

Conclusion

Although colonoscopy-induced splenic injury is rare, it re-
mains a serious complication with a significant mortality rate.
A high index of suspicion is essential for prompt diagnosis and
treatment and should be on the differential in patients present-
ing with abdominal pain or hemodynamic instability with a re-
cent colonoscopy. The true incidence of colonoscopy-induced
splenic injury is unknown and exact risk factors and mecha-
nisms of injury have yet to be fully elucidated. Both CT scan
and FAST have been used to confirm the diagnosis with con-
trast-enhanced CT being the preferred diagnostic tool. Deci-
sions regarding treatment options rest largely on clinical judg-
ment, but hemodynamic instability is a strong indication for
surgical intervention. As awareness of colonoscopy-induced
splenic injury increases, more patients will be identified, lead-
ing to improved understanding of this complication and opti-
mization of patient outcomes.
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