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Abstract
Aim: Colonoscopy is the most commonly used diagnostic tool for screening for colorectal cancer in asymptomatic individuals 
and for surveillance in patients with a history of colonic disease. The procedure has several drawbacks, including acute colon 
perforation. As elderly individuals with aging immune systems frequently respond inadequately to physiologic stress, this life-
threatening complication requires meticulous management in this patient cohort. We aimed to evaluate a minimally invasive surgical 
approach to iatrogenic colon perforation (ICP) in this vulnerable age group.
Material and Methods: This is a retrospective study. We reviewed data from all patients ≥ 65 years of age diagnosed with iatrogenic 
colon perforation (ICP) between January 2012 and June 2019 at Gaziosmanpaşa University Hospital. 
Results: Seventeen cases of ICP were identified (mean age was 76.5 years); 16 patients were treated surgically and one was managed 
conservatively. The most frequent site of perforation was the sigmoid colon (58.8%) and surgical management was primarily 
laparoscopic (93.7%). Twelve of the 16 patients who were managed with surgical intervention underwent laparoscopic primary 
repair and three patients underwent laparoscopic colectomy due to a primary diagnosis of colorectal malignancy. One patient with 
delayed diagnosis underwent laparotomy and proctosigmoidectomy (Hartmann procedure); this patient did not survive beyond the 
immediate post-operative period.
Conclusion: Our findings suggest that early recognition is critical for the successful treatment of ICP in the elderly.  Most patients 
respond well to a minimally invasive laparoscopic approach. This approach can be considered for large perforations and is safe and 
effective when carried out by an experienced surgeon.
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INTRODUCTION
The most common indications for colonoscopy are 
screening of asymptomatic subjects and following 
patients with CRC or colon adenomas. The incidence of 
CRC increases dramatically by age;  90% of the diagnosed 
cases are detected after the fifth decade of life (1). The 
most frequent complication of colonoscopy is iatrogenic 
perforation.  Colon perforation is defined as a discontinuity 
in the colon wall at any level between the cecum and the 
anus. This major complication poses a great risk for 
patients; recognition and treatment of colon perforation 
is a challenge for surgeons (2, 3). Colon perforation can 
be secondary to trauma, diseases (including diverticulitis, 
infections and cancer), iatrogenic or in rare cases, 
spontaneous. 

A geriatric patient is defined as individual ≥ 65 years 
of age.  Geriatric patients experience a variety of 
physiologic and systemic changes that are specifically 
associated with aging. These physiologic changes lead 
to diminished reserve and higher susceptibility to the 
negative consequences of physiological derangements. 
These factors contribute to the high mortality rate 
within the adult and elderly surgical population.

The rate of iatrogenic colon perforation (ICP) that can be 
directly related to endoscopic examination is in the range of 
0.08%. This catastrophic condition can be fatal; the degree 
of severity depends mainly on patient age, general physical 
state, the time between the inciting event and its diagnosis, 
and the location, notably whether the perforation is on 
the mesenteric or anti-mesenteric side of the colon wall. 
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At this point in time, our knowledge regarding the true 
incidence, risk factors, and management of ICP in the 
elderly is very limited; there are no large series that address 
this issue nor is there a specific management algorithm 
for this population. In this study, we highlight the etiology, 
recognition and treatment of ICP in elderly patients that 
were managed by our general surgical department from 
2012 through 2019. Specifically, we focus on the use of 
minimally invasive laparoscopic surgery for this rare 
complication and we evaluate its effectiveness in our 
elderly patient population.

MATERIAL and METHODS
The study was designed as an evaluation of consecutive 
cases collected retrospectively in a single academic 
tertiary referral center. Ethical committee approval for 
this study was obtained from the Local Research Ethics 
Committee and registered under the number 19-KAEK-
065. The patients were recruited after the review of the 
electronic database using ICD-10-CM Diagnosis Codes 
S36.5 and S36.6. The electronic database of endoscopy 
unit and the consultation requests from other hospital 
clinics to general surgery were searched using the terms 
“colon perforation, rectal perforation, caecal perforation, 
iatrogenic perforation.”  The operative notes were also 
searched to identify any cases went undetected in the 
initial screen using the aforementioned ICD-10 codes. The 
search was limited to time span between January 2012 
and June 2019. Demographic and clinical data, including 
patient age (≥ 65), sex, circumstances under which 
the perforation took place, mechanism of perforation, 
description of the perforation (location, diameter, 
underlying bowel disease, status of the abdomen), clinical 
presentations and physical findings, time from procedure 
to diagnosis, diagnostic tools, treatment, clinical 
outcomes and length of hospital stay were retrieved from 
the electronic medical files and recorded. Colonoscopy 
was performed in our endoscopy unit by licensed 
endoscopists. As part of the post-procedure protocol, any 
question of perforation (abdominal pain not relieved after 
gas and stool passage, tenderness, distention) resulted 
in transfer to the emergency department for upright 
abdominal radiography and, if necessary, abdominal 
computerized tomography (CT) studies. The diagnosis of 
perforation was based on clinical presentation, physical 
examination and clinical evidence; the latter might include 
detection of a colon wall defect during the index event 
and/or detection of free air on abdominal radiography 
or CT studies. The patients were monitored throughout 
and resuscitated immediately after the procedure. Cases 
referred from other clinics were prepared for the surgery 
as per protocol. Clinical outcomes were evaluated on the 
basis of the postoperative complications and length of 
hospital stay. 

Descriptive statistics were used to provide information 
on general characteristics of the study population. 

Qualitative data are presented as total counts and 
percentages. Quantitative analyses were performed using 
SPSS Statistics 20 (IBM SPSS Statistics 20, SPSS Inc., 
IBM Co., Somers, NY).

RESULTS 
We identified 17 cases of ICP in our patient screen; of these 
cases, 16 patients were treated surgically and one patient 
was managed conservatively. Eleven of the patients were 
female (64.7%) and 6 were male (35.3%). The mean age 
was 76.5 +/- 8.5 years with a range from 66 to 90 years. 
Demographic and clinical information are included in Table 1.  

The median diameter of all perforations was 22.1 mm 
(range 5 – 50 mm). The diagnosis was made immediately 
or within 24 hours post-operatively in 88.2% of the cases; 
two cases (11.8%) were diagnosed after 24 hours, both at 
two days after the procedure. Nine patients did not require 
further radiological examination as the perforations were 
visualized directly. One case was diagnosed by abdominal 
radiography (5.9%) and CT scans were performed in 
an additional seven patients (41.2 %). Hospitalizations 
ranged from three and sixteen days with a mean of 6.6 
± 3.7 days. The longest hospitalization was secondary to 
rectal perforation diagnosed two days after colonoscopy. 
This was treated with minimally invasive surgery; the 
patient developed an acute ileus which ultimately resolved 
with supportive measures. The 30-day mortality rate 
was calculated at 5.9%; one patient who was diagnosed 
after a two-day delay succumbed to multiple organ 
failure.  Other complications included post-operative 
pneumonia (two patients) and cardiac arrhythmia (one 
patient) which reverted to sinus rhythm during follow-up.   

The most frequent site of perforation was the sigmoid 
colon (ten patients, 58.8%) followed by the descending 
colon (3 patients), the rectum (3 patients) and the 
rectosigmoid junction (one patient). In one case in 
which colonoscopy was performed to diagnose sigmoid 
cancer and diverticulosis, the patient presented with 
diffuse subcutaneous emphysema which was the 
result of barometric injury resulting from perforation 
of a diverticulum. Of the 17 patients evaluated,14 had 
history of previous abdominal and/or pelvic surgery.

In this study, the surgical management of ICP in the 
elderly was primarily laparoscopic (93.8%). While 12 
patients (75%) were managed with laparoscopic primary 
repair, three patients required laparoscopic oncologic 
colectomy due to an existing colorectal malignancy. 
One patient underwent surgical proctosigmoidectomy 
(Hartmann procedure) through a midline incision.
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DISCUSSION
Colonoscopy is an essential tool for screening, diagnosing, 
treating, and following various disorders of the colon 
and rectum. The widespread use of colonoscopy has 
led to an increase in the rate of ICP (4). ICP has been 
reported to occur at rates that range from 0.2% to 0.8% 
for diagnostic procedures and from 0.15% to 3% when 
used for therapeutic purposes (2,5-7).  Over the eight-
year study period, our unit performs a total of 11717 
colonoscopies, or approximately 1464 colonoscopies per 
year. Given these numbers, our overall rate of ICP was 
0.15%.  Perforation most typically results from applied 
pressure and mechanical shearing force; barotrauma is 
the second most common cause of injury. ICP is most 
commonly identified in the sigmoid colon. In our study, we 
classified ICP as either early or delayed perforation; early 
perforations were those detected immediately or within 
the first 24 hours, and delayed perforations were those 
detected later on (after 24 hours). Of the 17 cases reviewed 
in our study, only two were diagnosed after 24 hours, both 
at two days post-operative. Upon diagnosis, evaluation 
and treatment were initiated immediately; this included 
consultation for appropriate preparation prior to surgery 
or conservative management. At our hospital, most cases 
of ICP were managed by laparoscopic surgery. All but one 
of the ICP cases in our cohort was treated with minimally 
invasive surgery. This procedure includes the introduction 
of three or four trocars, a thorough inspection of the 
abdomen and identification of the site of perforation.  The 
decision to proceed with primary repair, diversion via a 
stoma, or treatment of the primary disease such as colon 
carcinoma depends mainly on the status of the abdominal 
cavity and hemodynamic status. 

It is critical to recognize that ICP can be devastating for 
both the patient and the endoscopist. According to the 
American Society for Gastrointestinal Endoscopy (ASGE) 
and the European Society for Gastrointestinal Endoscopy 
(ESGE), the rate of ICP should be ≤1 per 500 and ≤ 1 per 
1000 colonoscopies respectively. The overall perforation 
rate at our hospital where colonoscopies are performed 
on both healthy individuals and on patients with a variety 
of illnesses is comparable to the recommendations from 
these organizations.   Advanced age is a risk factor for ICP 
; other risk factors are female sex (8, 12-14) and history of 
previous abdominal surgery (15).

At our hospital, most of the perforations were located 
in the sigmoid colon (58.8%) with a diameter ranging 
between 5 and 50 mm and an average of 22.1 mm. 
The mechanism of injury in most of these cases was 
mechanical tear due to excess force or barotrauma; the 
latter is primarily associated with diverticular perforation. 
Diverticulosis is largely a condition associated with aging; 
the prevalence of diverticulosis has been estimated at 
65% in patients at or older than 65 years (16). Despite the 
relatively large injuries (>20 mm) detected in our patient 
cohort, most were addressed with laparoscopic repair 
and primary suturing of the defect without fecal diversion.  

All but one of the perforations was treated surgically; one 
patient with a large perforation (50 mm) at the level of 
rectosigmoid junction on the mesenteric side of the bowel 
was successfully treated with conservative measures. 
Thus, we hypothesize that the size of the lesion is not as 
critical to outcome as is the side of the bowel where the 
perforation resides; lesions on the mesenteric side may 
respond more readily to a conservative, non-surgical 
approach. 

In this study, 12 patients (70.6%) with ICP were managed 
laparoscopically with primary repair; eleven of these 
patients were diagnosed within the first 24 hours.  One 
patient with delayed diagnosis experienced a prolonged 
ileus and required a longer hospital stay than did the 
other patients, although no further interventions were 
required. By contrast, two patients (11.8%) with delayed 
diagnosis included one patient who developed generalized 
purulent peritonitis and fibrin formation despite no fecal 
contamination during laparoscopic intervention. A 15 mm 
defect was detected at the level of upper rectum, which 
responded to primary suturing and copious irrigation 
of the abdominal cavity with tepid physiological saline 
solution and drainage. The second patient was readmitted 
after discharge with a diagnosis of sepsis; this patient 
was stabilized and underwent proctosigmoidectomy 
(Hartmann procedure) but ultimately succumbed to 
multiple organ failure.

Figure 1. Free air in the abdominal cavity due to iatrogenic colon 
perforation

ICP can be identified immediately during the procedure or 
soon thereafter based on clinical and radiological findings. 
The most consistent symptom of colon perforation is 
pain and abdominal distention (17). A CT scan can be 
considered as part of the diagnostic workup in cases of 
high clinical suspicion and/or conventional radiographs 
that are insufficiently revealing (Figure 1). Once the 
diagnosis of colon perforation is established one needs 
to determine whether the ensuing medical issues are 
localized or generalized. This can be accomplished with 
serial clinical examinations, biochemical findings and 
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conventional radiography with confirmation as needed by 
CT scan. In our cohort of 17 patients, seven were diagnosed 
by means of abdominal CT scan (41.2%), one patient by 
means of conventional radiography (5.9%), and nine were 
diagnosed with endoscopy and direct visualization of the 
defect (52.9%).

Biochemical analyses may be helpful toward diagnosing 
ICP.  Eight of the 17 patients in our cohort developed 
leukocytosis (47.1%), one patient was leukopenic and six 
presented with normal peripheral blood leucocyte counts. 
The two patients who experienced delayed diagnosis 
were among those with abnormal leucocyte counts; these 
results might be explained by anergy and delayed immune 
response, both features frequently observed in the 
geriatric population. Elderly patients who suffer significant 
injury frequently demonstrate impaired inflammatory and 
immunologic responses to stress. Moreover, stressful 
events such as ICP may lead to impaired metabolic 
responses, observations that have been attributed to a 
decrease in oxygen consumption that can lead to organ 
failure (18, 19). The decrease in oxygen consumption may 
relate to mitochondrial injury.

The great advances made in the field of minimally invasive 
surgery have led to a shift from laparotomy with stoma 
diversion to management that focuses on laparoscopic 
repair or partial colectomy with primary anastomosis (20-
22). In this study, all of the elderly ICP surgical patients in 
our cohort were managed with a laparoscopic approach.  
In contrast to what has been reported previously in the 
literature, the mechanism of perforation, the age of the 
patient, and the size of the tear were not critical factors 
in determining optimal management.  The main factors 
that may contribute to this decision include the general 
status (i.e., comorbidities) and the time elapsed between 
perforation and diagnosis. Laparoscopic surgery may 
still be considered even in cases of delayed diagnosis. 
Minimally invasive surgery by means of laparoscopic 
suturing or resection and anastomosis is an effective 
treatment and is clearly safe in the elderly.

According to Wullstein et al.(7) and Yamamoto et al.(23), 
ICP secondary to mechanical injury typically requires more 
extensive repairs, including laparoscopic linear stapling. 
Interestingly, in our study, which features ICP secondary to 
mechanical injury and barotrauma with large defect size 
(mean = 22.1 mm), we document successful treatment 
with laparoscopic primary suturing. These findings 
indicate that the size of the defect and the mechanism 
of injury were not critical parameters for determining the 
surgical approach. 

Laparoscopy has a clear postoperative advantage, 
reflected in overall patient satisfaction, less pain, reduced 
need for analgesics, and decreased hospitalization time. 
In our study, the mean hospital stay was 6.6 days. By 
contrast,  ICP managed by laparotomy resulted in a mean 
hospital stay of 11.8 days (24).

Adequate bowel preparation is essential for a high 
quality examination of the colon; good preparation also 
contributes to a positive outcome in cases of perforation. 
As shown in our study, perforation in one patient with 
inadequate bowel preparation was associated with severe 
abdominal contamination and prolonged postoperative 
ileus.  

Untreated ICP due to misdiagnosis carries a significant 
mortality rate. The most common cause of mortality 
secondary to delayed diagnosis is acute bacterial 
peritonitis and sepsis. One patient in our cohort was 
seen in the emergency department and was diagnosed 
with sepsis at 48 hours after colonoscopy; perforation 
was apparent on abdominal CT scan. After aggressive 
resuscitation, surgical exploration revealed generalized 
purulent peritonitis, due to a 25 mm perforation at the anti-
mesenteric side of the sigmoid colon. A Hartman procedure 
was completed, although the patient deteriorated rapidly.  
This outcome is similar to cases described by Iqbal et al. 
who reported the demise of two patients with peritonitis 
who refused surgical intervention (25).

CONCLUSION
Our study is an original and novel evaluation of ICP 
exclusively in elderly patients. Among our results, we 
report that advanced age is not a restriction when 
considering laparoscopic surgery even under emergency 
conditions. The main limitations to our study relate to 
the retrospective observational design and inclusion of 
patient data from a single medical center with substantial 
experience with minimally invasive surgery. 

Our data suggest that the minimally invasive surgery 
is an efficient strategy for managing ICP in the elderly 
population. Furthermore, simple suturing of the defect is 
a safe and feasible approach regardless of the age of the 
patient.
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