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ABSTRACT

Introduction: Colon perforation is a fairly uncommon, but serious, complication during
endoscopy of the lower gastrointestinal tract. Treatment is controversial, although surgery
is used in the majority of cases. The aims of this study were to determine the incidence of
perforations due to colonoscopy in our hospital and to find out the results of the treatment
options used.
Material and methods: Retrospective study of perforations caused by colonoscopy between
January 2004 and October 2008. The variables analysed were: demographic characteristics,
colonoscopy indication, clinical signs and symptoms, diagnostic tests used, time between
perforation and the diagnosis, treatment type, hospital stay and complications.
Results: A total of 13,493 colonoscopies were performed during the study period. A
perforation of the colon was found in 13 (0.1%) patients. Nine perforations occurred whilst
performing a diagnostic colonoscopy (0.08%) and the remaining 4 after a therapeutic
colonoscope (0.16%). In 10 of the cases the diagnosis was made within the first 12h, and
in 5 of these the perforation was identified during the procedure itself. The most common
location was the sigmoid, in 7 cases. Surgical treatment was carried out on 11 patients,
and in the other two it was resolved by conservative treatment. The most used surgical
technique was simple suture followed by resection with anastomosis. One patient died due
to intra-abdominal sepsis.
Conclusion: Perforations caused by colonoscopy are rare, but serious, complications. The
majority of these patients required surgical treatment, with conservative treatment being
reserved for selected patients.

© 2009 AEC. Published by Elsevier Espana, S.L. All rights reserved.
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Incidencia de la perforacién iatrogénica por colonoscopia y resultados del
tratamiento en un hospital universitario

RESUMEN

Palabras clave:
Colonoscopia
Perforacion del colon
Tratamiento quirdrgico

Introduccién: La perforacién del colon es una complicacién poco frecuente, aunque grave,
de la endoscopia digestiva baja. El tratamiento es controvertido, aunque en la mayoria de
los casos es quirtrgico. Los objetivos de este estudio fueron determinar la incidencia de las
perforaciones por colonoscopia en nuestro centro y conocer los resultados de las opciones
terapéuticas empleadas.

Material y métodos: Estudio retrospectivo de las perforaciones producidas por colonoscopia
entre enero de 2004 y octubre de 2009. Las variables analizadas fueron las siguientes: carac-
teristicas demogréficas, indicacién de la colonoscopia, manifestaciones clinicas, pruebas
diagnésticas utilizadas, tiempo entre la perforacién y el diagnéstico, tipo de tratamiento,
estancia hospitalaria y complicaciones.

Resultados: Durante el periodo de estudio se realizaron 13.493 colonoscopias. En 13 pacien-
tes (0,1%) se produjo una perforaciéon del colon. Nueve perforaciones ocurrieron durante
la realizacién de una colonoscopia diagnéstica (0,08%) y las restantes 4 después de una
colonoscopia terapéutica (0,16%). En 10 casos, el diagnéstico se realizé durante las prime-
ras 12 h y en 5 de ellos, la perforacién se identificé durante el mismo procedimiento. La
localizacién mas frecuente fue el sigma en 7 casos. En 11 pacientes se realiz tratamiento
quirtrgico y en 2 pacientes se resolvi6 con tratamiento conservador. La técnica quirdrgica
mas utilizada fue la sutura simple seguida de la reseccién con anastomosis. Un paciente
fallecié por sepsis intraabdominal.

Conclusién: Las perforaciones causadas por colonoscopia son complicaciones poco frecuen-
tes, aunque graves. La mayoria de estos pacientes precisaran tratamiento quirirgico, y que-

dard reservado el tratamiento conservador para pacientes seleccionados.

© 2009 AEC. Publicado por Elsevier Espaia, S.L. Todos los derechos reservados.

Introduction

Lower gastrointestinal endoscopy is the technique of choice
for the diagnosis and treatment of various colonic diseases.
A direct view of the intestinal mucosa allows for a greater
diagnostic specificity and sensitivity when compared to other
imaging techniques such as barium enemas.! Furthermore,
in recent decades, colonoscopies have been used with ever-
greater frequency for treatment of various types of lesions
in the digestive tract, with polypectomies figuring most
prominently. Recently, other therapeutic procedures have
been incorporated into this technique, such as cauterisation
of angiodysplastic lesions with argon and stent placement,
among others.

Colon perforation is an infrequent but severe complication
of lower gastrointestinal endoscopy, as it can cause peritonitis
and secondary sepsis with a high morbidity and mortality.2
The rate of perforations caused by lower gastrointestinal
endoscopy has been calculated in broad-scale studies at
between 0.03% and 0.9%.23 This percentage can reach 3% in
endoscopies performed for therapeutic purposes.*®

The treatment of iatrogenic perforations of the colon is a
topic of controversy and, at the present moment, there is alack
of sufficient clinical evidence and specific guides providing
clear recommendations on the best therapeutic option.6” A
wide range of possible treatments exists, including everything
from conservative treatments to emergency surgery using

various techniques. The possible techniques that have been
described include simple suturing, colon resection with or
without a protective stoma and simple intestinal bypass.28
Recently, the use of minimally invasive techniques has
been suggested, such as laparoscopy®!® and endoscopy.1112
Recognition of associated risk factors, an early diagnosis
of intestinal perforations and adequate treatment can all
contribute to decreasing the morbidity and mortality rate in
these patients.?

The objectives of this study were to determine the incidence
of perforations due to colonoscopies at our centre in the last 5
years, understand the various therapeutic options in use and
evaluate the results of each one, along with the associated
complications.

Patients and methods

We performed a retrospective study of the iatrogenic
perforations caused by colonoscopies at our centre between
January 2004 and October 2009. We obtained information from
the Medical Records Centre at the Hospital del Mar and from
the databases at the General Surgery and Gastroenterology
Departments. The variables we compiled and analyzed were
the following: demographic characteristics of the patients;
type and indication of the lower gastrointestinal endoscopy;
clinical manifestations at the moment of perforation, along
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with diagnosis; type of treatment applied; intraoperative
findings; duration of hospital stay and complications during
hospital stay.

Results
Demographics and colonoscopies

Between January 2004 and October 2009, 13,493 colonoscopies
were performed in the Gastroenterology Department at our
hospital. All procedures were performed under sedation. The
patients had been previously informed as to the possible
complications associated with the procedure and had
signed the appropriate informed consent form. During the
study period 13 patients (0.1%) had perforated colons as a
consequence of the endoscopic procedure, all of which were
performed by doctors specialized in endoscopies. The study
group consisted of 6 men and 7 women, with a mean age of
64 years (range: 50-85).

Of the 13,493 colonoscopies performed, 10,929 (81%)
were diagnostic and 2,564 (19%) were therapeutic. Nine
of the 13 perforations occurred during diagnostic lower
gastrointestinal endoscopies, representing 0.08% of all such
procedures performed. Examination of a lower gastrointestinal
haemorrhage in 4 cases, follow-up on colorectal cancer in 3
cases, changes in bowel habits in one case and examination
of an iron deficiency anaemia in one case indicated the
need for a diagnostic colonoscopy. The other 4 perforations
occurred after therapeutic lower gastrointestinal endoscopies,
constituting 0.16%. These consisted of 2 polypectomies and 2
argon plasma treatments of bleeding vascular lesions.

Symptomology and diagnostics

The most frequent symptom of perforations was abdominal
pain, which occurred in 8 cases. In 10 patients, the diagnosis
was performed within 12 hours and in 5 of these, the
perforation was identified by the same endoscopist during
the procedure. In 5 cases, the difficulty of the exam was noted
on the record sheet, and in 4 of these, it was specified that the
causal mechanism of the perforation was that the passage of
the endoscope was very difficult. One patient was diagnosed
within 12-24 hrs after the procedure, and in 2 cases the
diagnosis was made after the first 24 hrs after the endoscopy.
In 8 patients, an abdominal CT scan was used to confirm the
diagnosis, while the rest of the diagnoses were made with
simple abdominal x-rays, and one pneumoperitoneum was
observed. The lesion was punctiform in five cases and of a
larger size in the other 8.

Surgical technique and complications

Table shows the location of the perforation and corrective
techniques used in this study. In 11 patients a surgical
treatment was used and in only 2 patients was a conservative
treatment prescribed. A simple suture was the most frequently
used technique. A stoma was performed in 3 patients,
although in 2 cases this was to protect the anastomosis. In

Table 1 - Location of the perforation and techniques

for treating colon perforations caused by colonoscopies
in our study

Location, n 13
Sigmoid 7
Cecum 4
Ascending colon 1
Intraperitoneal rectum 1
Surgical technique, n 11
Simple suture 5
Resection with anastomosis 3
Simple suture with protective ileostomy 2
Hartmann operation 1

the 2 cases in which a conservative treatment was chosen,
the patients were haemodynamically stable, without fever,
with abdominal pain but no peritoneal irritation, and the CT
scan showed some air bubbles around the sigmoid colon but
without other findings. An NPO diet was started along with
empirical antibiotics and monitoring, with positive evolution
of the condition.

Three of the 13 patients had some type of complication:
superficial infection of the wound in 2 cases and persistent
sepsis in a patient who had received a Hartmann operation
for faecal peritonitis. Due to a stenosing neoplasm of the
sigmoid colon, the mechanical preparation of the colon had
been incomplete and the patient died 12 days later from septic
shock. One patient, who had been treated using a simple
suture in the cecum, was operated on a second time due to a
clinical suspicion of dehiscence that was not confirmed. The
mean hospital stay was 12 days (range: 6-23).

Discussion

Colonoscopy is a commonly used technique both for the
diagnosis and treatment of lesions of the colon and has been
since its introduction at the Beth Israel Medical Centre by
Wolff in June 1969.13 Intestinal perforations caused by this
procedure are very severe complications, which in most
cases require surgical treatment, and are associated with
a considerable morbidity and mortality rate. The rate of
perforations varies according to the published study. This rate
varies between 0.03% and 0.9% in diagnostic colonoscopies,
and is slightly higher in therapeutic colonoscopies, at 0.15%-
39,.2,3,8,14

The results of this study show that the incidence of
perforations caused by colonoscopies at our centre are
within the range published to date in more extensive studies.
Perforation rates under 0.2% are necessary, especially when
participating in colorectal cancer screening programs, as
in the case at our hospital. Moreover, we believe that it
is important that each hospital registers the secondary
complications caused by lower gastrointestinal endoscopy
and other endoscopic procedures performed, and analyses
the results of the treatment given in the same way that
the morbidity and mortality caused by colorectal surgery is
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evaluated. This process is not free of morbidity, and patients
must be informed as to the risks of the procedures, with
consent given for all necessary techniques.

The basic causative mechanisms described for perforations
are the following: mechanical cause, whether due to the
endoscope becoming embedded in the colon wall or from a
kink in the endoscope; barotrauma from excessive insufflation
and therapeutic procedures such as polypectomies or argon
plasma coagulation. Perforations due to the endoscope
becoming embedded and therapeutic procedures were the
causative mechanisms in our study. According to other
studies, these are the mechanisms that are most often
involved in this type of perforation.814

The majority of perforations caused by diagnostic
endoscopies are produced in the sigmoid or rectosigmoid
junction, as observed in our study, this being an area of the
intestine that is often more winding and difficult to pass
through. In contrast, perforations caused by therapeutic
endoscopies are more often produced in the cecum, this
having a thinner intestinal wall.3814 In our review, 3 of the 4
perforations that occurred during therapeutic colonoscopies
were produced in the cecum.

Another observation shared by several published studies is
that perforations caused by diagnostic colonoscopies tend to
be diagnosed earlier than those from therapeutic procedures.
In the case of diagnostic colonoscopies, the diagnosis tends
to be made during the course of the same procedure and
consequently, the time between diagnosis and surgical
treatment is also lower.26:81415 However, the lesion caused
by diagnostic colonoscopies tends to be more severe, causing
greater contamination of the abdominal cavity, which requires
a greater number of resections with or without intestinal
bypass. In perforations caused by therapeutic colonoscopies,
the diagnosis is made later, due in part to the causal
mechanism, which is different from those produced during
diagnostic procedures. These perforations tend to be small and
easily go unnoticed. At the moment in which the perforation
is produced, whether for poplypectomy or lesion coagulation,
a significant amount of air passes into the abdominal cavity
but contamination is minimal since these are small lesions
that collapse easily. As a result, in spite of the greater delay
in diagnosis, conservative treatment is possible in selected
cases.3781415 In our study, only 2 patients were diagnosed
after the first 24 hrs, one after a diagnostic procedure and the
other following a polypectomy, and so we cannot make any
conclusions based on our results in this sense.

The surgical procedures performed in our study also
coincide with those previously published. Simple suturing
and resection with anastomosis was possible in the majority
of patients. Conservative treatment was only possible in 2
cases. Most authors agree that non-surgical treatment is
suitable only in stable patients in which a late diagnosis
was made with no signs of peritoneal irritation. Moreover,
mortality rates in different studies are quite variable,
oscillating between 0% and 50%.37:814 In this study, mortality
was 8%: only one patient who had significant associated
comorbidities.

Diagnostic laparoscopy is an intermediate technique
between conservative treatment and emergency surgery

which, when performed by experienced surgeons, could also
allow for surgical treatment in those patients that require
it. Experience in this field is still limited, as demonstrated
by a recent publication of one of the largest studies on the
subject, which only included 11 patients, in which 5 required
conversion while the other 6 were able to complete the
treatment (simple suture by laparoscopy)®1© The authors
concluded that abdominal cavity exploration by a minimally
invasive approach is suitable in all patients in which a
perforation is suspected from colonoscopies. However, the
difficulty in locating the perforation and any doubt on the
safety of the repair indicates the need for conversion to open
surgery. Meanwhile, we believe that its use also depends on
the emergency surgeons’ training in advanced laparoscopic
surgery. Therefore, its use is currently not possible in most
cases, as reflected in our study.10

Lastly, the possibility of repairing the perforation by
endoscopy using endoclips has also been described.1:12
This option could be suitable in small perforations in order
to prevent contamination of the peritoneal cavity and as a
complement to conservative treatment, although experience
in this field is still very limited.1%.12

To conclude, perforations caused by colonoscopies are
severe complications, with a very high associated morbidity.
As such, early diagnosis and treatment are necessary
and are to be established on a case-by-case basis. The
majority of these patients will require surgical treatment,
whether by simple suturing or resection with anastomosis,
with conservative treatment being reserved for selected
patients.

Conflict of interest

The authors affirm that they have no conflicts of interest.

REFERENCES

1. Taku K, Sano Y, Fu KI, Saito Y, Matsuda T, Uraoka T, et
al. TIatrogenic perforation associated with therapeutic
colonoscopy: a multicenter study in Japan. ] Gastroenterol
Hepatol. 2007;22:1409-14.

2. Cobb WS, Heniford BT, Sigmon LB, Hasan R, Simms C, Kercher
KW, et al. Colonoscopic perforations: incidence, management,
and outcomes. Am Surg. 2004;750-7. Discussion 757-8.

3. Teoh AY, Poon CM, Lee JF, Leong HT, Ng SS, Sung J], et al.
Outcomes and predictors of mortality and stoma formation
in surgical management of colonoscopic perforations: a
multicenter review. Arch Surg. 2009;144:9-13.

4. Luning TH, Keemers-Gels ME, Barendregt WB, Tan AC,
Rossman C. Colonoscopic perforations: a review of 30,366
patients. Surg Endosc. 2007;21:994-7.

5. Thomson SR, Fraser M, Stupp C, Baker LW. Iatrogenic and
accidental colon injuries-what to do? Dis Colon Rectum.
1994;37:496-502.

6. Avgerinos DV, Llaguna OH, Lo AY, Leitman IM. Evolving
management of colonoscopic perforations. J Gastrointest
Surg. 2008;12:1783-9.



CIR ESP. 2010;88(1):41-45

45

10.

. Hansen AJ,

. Lohsiriwat V, Sujarittanakarn S, Akaraviputh T, Letarkyamanee N,

Luhsiriwat D, Kachinthorn U. Colonoscopic perforation: a report
from World Gastroenterology Organization endoscopy training
center in Thailand. World ] Gastroenterol. 2008;14:6722-5.

. Igbal CW, Cullinane DC, Schiller HJ, Sawyer MD, Zietlow

SP, Farley DR. Surgical management and outcomes of 165
colonoscopic perforations from a single institution. Arch Surg.
2008;143:701-6. Discussion 706-7.

Tessier D], Anderson ML, Schlinkert RT.
Laparoscopic repair of colonoscopic perforations: indications
and guidelines. ] Gastrointest Surg. 2007;11:655-9.

Wullstein C, Koppen M, Gross E. Laparoscopic treatment of
colonic perforations related to colonoscopy. Surg Endosc.
1999;13:484-7.

12.

13.

14.

15.

. Magdeburg R, Collet P, Post S, Kaehler G. Endoclipping of
iatrogenic colonic perforation to avoid surgery. Surg Endosc.
2008;22:1500-4.

Coriat R, Cacheux W, Chaussade S. Iatrogenic colonoscopic
perforations: clipping or calling for a surgeon? Digestion.
2008;78:214-5.

Wolff WI, Shinya H. Colonofiberoscopy. JAMA. 1971;217:
1509-12.

Dafnis G, Ekbom A, Pahlman L, Blomqvist P. Complications
of diagnostic and therapeutic colonoscopy within a defined
population in Sweden. Gastrointest Endosc. 2001;54:302-9.
Garcia Martinez MT, Ruano Poblador A, Galdn Raposo L, Gay
Ferndndez AM, Casal Nunez JE. Perforation after colonoscopy:
our 16-year experience. Rev Esp Enferm Dig. 2007;99:588-92.



