156

ORIGINAL ARTICLE | KLINIK CALISMA

Perforation Due to Colon Cancer:
Predisposing Factors and Clinical Presentation

Abdullah Bahadir 0Z,! Hizir AKYILDIZ,! Erdogan SOZUER,! Alper AKCAN,!
Muhammet AKYUZ,! ismail BiRi,? Ertan EMEK*

'Department of General Surgery, Erciyes University Faculty of Medicine, Kayseri;
2Department of General Surgery Clinic, Private Koru Hospital, Ankara

SUMMARY

Objectives

Large bowel perforation is a severe complication of colorectal cancer.
Despite advances in surgery, antibiotics, and postoperative intensive
care, the possibility of bowel perforation remains. The aim of this study
was to evaluate the clinical presentation and predisposing factors of
colonic perforation due to colorectal cancer.

Methods

We conducted a retrospective study that included 720 patients that re-
ceived surgery to treat colorectal adenocarcinoma from June 2009 to
May 2013. Patients were classified into 2 groups: group 1 included pa-
tients that received surgery for perforated colorectal cancer, and group
2 was comprised of patients that underwent elective surgery to correct
hemorrhagic or obstructing colon cancer. Perforation at the tumor site
was defined as a perforation in the immediate vicinity of the primary
tumor. Medical records were retrospectively analyzed. A p-value less
than 0.05 was statistically significant.

Results

Of all 720 patients, 28 qualified for placement into group 1 and 692
patients qualified for placement into group 2 (0.00389%, 95% confi-
dence interval 0.0270-0.0556). No statistically significant difference was
observed between groups in terms of demographic data, tumor dif-
ferentiation, histological and nuclear grades, and local invasion. How-
ever, presence of perineural invasion, peritonitis carcinomatosa, and T4
stage classification were significantly different between groups 1 and
2 (p<0.001).

Conclusions

Risk factors for perforation due to colon cancer include presence of
tumor perineural invasion, peritonitis carcinomatosa and T4 stage clas-
sification. This presentation may be utilized clinically to help guide and
anticipate appropriate treatment.
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OZET

Amacg

Kolon perforasyonu, kolorektal kanserlerde kétii sonuglan distindiiren
bir komplikasyondur. Cerrahi, antimikrobiyal tedavi ve ameliyat sonrasi
yogun bakim uygulamalarinda ilerlermeler olmasina ragmen bu durum
kaginilmaz sekilde devam etmektedir. Bu ¢alismanin amaci kolorektal ti-
mor perforasyonlarinda predispozan faktéleri, klinik bulgu ve semptomla-
ri degerlendirmektir.

Gerec ve Yontem

Haziran 2009-Mayis 2013 tarihleri arasinda kolorektal kanser nedeni ile
ameliyata alinan 720 olgu geriye doniik olarak incelendi. Olgular iki gruba
ayrildi. Kolorektal kanser perforasyonu nedeni ile ameliyat edilen olgular
grup 1, elektif ya da tiimér tikanikligina bagh veya kanama nedeni ile
ameliyat edilen olgular ise grup 2 olarak ifade edildi. Timér alanindaki
peforasyon, primer tiimériin oldugu yerde olusan peforasyon olarak ta-
nimlandi. Olgulardan elde edilen klinikopatolojik ve tibbi verilerin analizi
yapildi. P<0.05 degeri istatiksel olarak anlamli kabul edildi.

Bulgular

Yedi ytiz yirmi olgu arasinda 28 (%0.00389, %95 glivenlik araligi 0.0270-
0.0556) olgu kolorektal tiimér perforasyonu nedeni ile ameliyat edildi ve
grup 1'iolusturmakta idi. Diger 692 olgu ise ile grup 2'yi olusturmaktaydi.
Grup 1'de en ¢ok goriilen sikayet ani baslayan karin agrisi tespit edildi. Her
iki grup arasinda demogrdfik veriler, tiimér faklilasmasi, histolojik ve niik-
lear evresi agisindan anlamli bir fark gériilmedi. Perinéral invazyon, peri-
tonitis karsinomatoza ve T4 evre agisindan ise gruplar arasinda anlamli
fark tespit edildi (p<0.001).

Sonu¢

Perinéral invazyon, peritonitis karsinomatoza ve T4 evre kolorektal timor
perforasyonu igin istatiksel olarak anlamli klinikopatolojik faktdrler oldu-
gunu saptadik.

Anahtar sozciikler: Kolorektal; peritonitis karsinomatoza; tiimér perforasyonu.
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Introduction

Colorectal cancers are among the most commonly diag-
nosed cancers in developed countries. Large bowel perfo-
ration is a severe complication of colorectal cancer. Besides
diverticulitis, colon cancer is the second most common
cause of peritonitis requiring emergent surgery.'? Despite
advances in surgical techniques, antimicrobial therapies,
and postoperative intensive care, secondary peritonitis due
to colonic perforation continues to be a potentially fatal out-
come for which the operative mortality ranges from 12% to
43%.54 Moreover, the reported incidence of perforations
due colorectal cancer is between 1.2% to 10%.5¢

Comorbid medical problems, overall patient health, perito-
nitis severity, and cause of perforation all influence progno-
sis and the decision as to whether surgery should be per-
formed.™ Colonic perforation due to malignancy is difficult
to treat because both the cancer and perforation are to be
treated simultaneously. Though many studies have evaluat-
ed nondiverticular colon perforation risk factors, emergent
operation techniques, and tumor recurrence in the colon
and rectum, there is a paucity of data regarding the predis-
posing factors and clinical presentation of colon perforation
due to cancer.”® Therefore, the aim of this retrospective
study was to investigate the clinical presentation and risks
leading to cancer-mediated colon perforations.

Materials and Methods

A retrospective chart review was performed for patients
that received surgery for colorectal adenocarcinoma at Erci-
yes University Medical Faculty in the Department of General
Surgery between June 2009 and May 2013. Patients were
stratified into 2 groups: group 1 included patients that re-
ceived surgery for perforated colorectal cancer and group
2 underwent elective surgery for obstructing or bleeding
colon tumors that were proximal to the perforation. Perfo-
ration at the cancer site was defined as a perforation in the
immediate vicinity of the primary tumor. An adherent tu-
mor was defined as a tumor attached to an adjacent organ
or structure in a manner that limited colon motility. Tumor
adherence to organ structures may occur via direct tumor
infiltration, an inflammatory process, or both. The term peri-
tonitis carcinomatosa was used to describe patients with
widespread peritoneal dissemination of the cancer with
omental involvement.

Medical data were obtained and retrospectively analyzed
from the emergency outpatient clinic, general surgery dis-
charge notes, and pathology and imaging archives including
computed tomography, abdominal X-rays, and chest X-rays.
Patient demographics and clinical data that were studied
included patient gender; age; initial presenting complaints;

findings on physical exam; depth of tumor invasion; number
of lymph node metastases and distant metastases; extent of
tumor cell differentiation; presence of lymphatic, vascular,
and/or perineural invasion; cancer location; degree of inflam-
mation; coexistence of peritoneal carcinomatosis; and histo-
logical and nuclear grade. Extent of intraperitoneal tumor
spread and the determination of the presence of liver metas-
tases were based on findings during surgery. Tumors were
classified according to the tumor node metastasis (TNM)
system (International Union Against Cancer). Tumor size was
determined based on the greatest surface dimension.

Patients with clinical signs of peritonitis, sepsis with fever, or
leukocytosis were evaluated clinically and imaging was per-
formed including abdominal ultrasonography or computed
tomography. All patients with colon perforations were ad-
mitted to the hospital from the emergency department and
underwent surgery within 24 hours after admission. Pre-
operative evaluation included blood tests and abdominal
and chest radiographs. Parenteral antibiotic therapy against
both aerobic and anaerobic bacteria was started immediate-
ly after admission if there was suspicion of perforation. This
study was reviewed and approved by the ethics committee
prior to the commencement of the investigation.

Statistical analysis

The independent sample t-test and the chi-squared test
were used to compare the differences between groups.
Data were analyzed with SPSS version 13.0 software pack-
age (SPSS, Chicago, IL, USA). A p-value less than 0.05 was
considered statistically significant.

Results

In this retrospective study 720 patients underwent surgery
for colorectal cancer. Among the 720 patients, 28 subjects
(0.00389%, 95% confidence interval [CI] 0.0270-0.0556)
had colon cancer with perforation in the immediate vicin-
ity of the primary tumor and so were placed into group 1.
Group 2 was comprised of 692 patients. The most common
presenting complaint was sudden onset of abdominal pain
(100%) followed by abdominal distension (89.3%), nausea
(67.9%), and vomiting (42.9%) in group 1. Furthermore, ten-
derness to abdominal palpation was present in every group
1 patient. The great majority of colonic perforations were
clinically diagnosed. Free air in the abdomen was evident
in abdominal and chest radiographs in 75% of patients in
group 2. Malignant tumors were mainly localized in the left
colon and were diagnosed in 71.4% of group 2 patients. Co-
lon perforations occurred most frequently in the sigmoid
colon and was observed in 50% of all bowel perforations.
Demographic and clinical data are organized in Table 1. Tu-
mor infiltration and subsequent organ adhesion was dem-
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Table 1. Statistical analysis of possible risk factors of cancer-mediated colon perforation

Variables Perforated colon Colon cancer without P
cancer (n=28) perforation (n=692)
n % Mean+SD n % Mean+SD

Age (year) 59.6£12.1 58.2+11.7 0.5
Gender 1.0

Female 15 535 358 51.7

Male 13 46.5 334 48.2
Vascular invasion 12 42.8 208 30 0.2
Perineural invasion 18 64.2 97 14 <0.001
Mucinous component 9 32.1 196 28.3 0.8
Inflammatory response 22 78.5 622 89.8 0.1
Peritonitis carcinomatosa 22 78.5 47 6.7 <0.001
T,stage 26 92.8 114 16.4 <0.001
Frequent mitoses 15 57.6 378 54.6 1.000
Tumor size (cm) 6.2+3.1 5.3+29 0.08

onstrated histologically in 41.3% of colonic tumors and
31.2% of rectal tumors. There were no significant differences
regarding tumor size, histological and nuclear grades, and
local invasion between both groups. However, the presence
of perineural invasion (p<0.001), peritonitis carcinomatosa
(p<0.001), and advanced T4 stage classification (p<0.001)
were all found to be significant risk factors contributing to
colon perforation.

Discussion

Emergent operative interventions are performed to treat
colorectal cancer in 7% to 40% of patients with colon can-
cer.® The majority of emergent surgeries are due to com-
plete obstruction rather than perforation as 8% to 40% of
cases are obstructions versus the 3% to 10% that are colonic
perforations.'” Perforation due to colorectal cancer may oc-
cur due to tumor necrosis or proximal perforation resulting
from a marked colonic dilatation.

Most colonic perforations present without obstruction. Per-
forations occur commonly at the tumor site due to tissue
necrosis; however, perforations secondary to acute obstruc-
tion is even less frequent.”? Many reports describe the high
morbidity and mortality associated with colorectal perfora-
tions due to colon cancer.""' Interestingly, neoplastic per-
foration was also reported to be the only significant indica-
tor for increased disease-free survival. In fact, patients with
large bowel perforations at the tumor site generally had a
better 5-year survival rate than patients that had perfora-
tions that were proximal to the cancer site.® Fecal peritoni-
tis secondary to perforation is a life-threatening condition,

as it may progress to septic shock and is a known contribu-
tor of higher intraoperative mortality. Furthermore, for pa-
tients that survive an operation to correct a large bowel
perforation secondary to fecal peritonitis, there remains
high postoperative morbidity that delays and complicates
chemotherapy protocols. However, early diagnosis of can-
cer-mediated colon perforation may improve survival and
decrease morbidity, and so greater knowledge regarding its
risks and clinical presentation may positively influence clini-
cal outcome.

Our study demonstrated that cancer-induced colonic per-
foration is independently associated with T4 stage classifi-
cation, peritoneal carcinomatosis and perineural invasion.
Perforation may be due to the tumor inducing vascular and
stromal changes resulting from direct invasion by tumor
cells.' Tumor cells in the perineural space spread in a con-
tinuous fashion. Together the changes in tissue architecture
and the means by which tumor cells spread may account
for how late stage tumors contribute to large bowel perfo-
rations. The incidence of perineural invasion in gastric and
pancreatic carcinomas is high and has been reported to cor-
respond with disease progression, but perineural invasion is
relatively rare in rectal carcinoma.'®'® In group 2, perineural
invasion was present in only 14% of the patients while in
group 1 it was present in 64% of patients. Thus, perineural
invasion might be a good clinical predictor of large bowel
perforation due to colorectal cancer.

Patients with colonic perforations also had significantly
higher rates of peritoneal carcinomatosis (p<0.001). These
higher rates may be due to the degree of tumor aggres-
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siveness and might reflect the degree of neoangiogenesis
and lymphatic obstruction that facilitate both local tissue
invasion and systemic spread.'" Patients with clinical pre-
sentations consistent with an acute bowel perforation were
much more likely to have an adherent tumor." Surgical or
spontaneous bowel perforations occur more commonly in
adherent tumors versus nonadherent tumors. Moreovet, it
has been reported that tumor adherence to organs is asso-
ciated with a poorer prognosis. Tumor adherence limits the
mobility of the attached colonic segment by direct tumor
infiltration and/or an inflammatory process, which likely fa-
cilitate perforation.

Malignant perforation occurred in 3.8% of all patients in
our study, which is in accord with previously reported data.
Perforated colorectal cancer has two major complications
including generalized peritonitis caused by leaking fecal
material and tumor cell spillage into the peritoneal cavity
through the perforation site. Additionally, the incidence of
local tumor recurrence becomes even more likely if the tu-
mor perforates through the colon wall. As such, cancer-me-
diated colonic perforation has a poor prognosis. More than
15% of colorectal carcinomas present either as acute large
bowel perforations or obstructions despite routine colon
cancer screening and endoscopy.”

Accurately evaluating risk factors for large bowel perforation
preoperatively may aid in stratifying patients according to
their morbidity and mortality so to facilitate making treat-
ment decisions. If patients are at high risk for large bowel
perforations, then considering adjuvant therapy may be
warranted. With the knowledge that the patient is at high
risk for bowel perforation, the treating physician may be
more alert to symptoms that indicate this condition and
may be more likely to treat the patient with preoperative
adjuvant therapy.

Our study had several limitations as it was conducted ret-
rospectively and the number of patients stratified between
each group was very unequal, which caused a reduction in
statistical power.

Conclusion

Perineural invasion, peritonitis carcinomatosa and T4 stage
classification were found to be statistically significant risk
factors contributing toward cancer-mediated colonic per-
foration. Sudden onset of abdominal pain was the most
common presenting complaint for patients with colon per-
forations. We suggest that further studies explore the risks
contributing to large bowel perforations in colon cancer
patients so to create a standardized preoperative protocol
such that physicians may plan their treatments accordingly
to prevent perforation.

Conflict of Interest

The authors declare that there is no potential conflicts of in-
terest.

References

1. Biondo S, Parés D, Marti Ragué J, De Oca J, Toral D, Borobia FG,
et al. Emergency operations for non-diverticular perforation
of the left colon. Am J Surg 2002;183:256-60. crossgef

2. Biondo S, Marti Ragué J, Kreisler E, Parés D, Martin A, Navarro
M, et al. A prospective study of outcomes of emergency and
elective surgeries for complicated colonic cancer. Am J Surg
2005,1 89:377-83. crossRef

3. LeelK, Sung NY, Lee YS, Lee SC, Kang WK, Cho HM, et al. The
survival rate and prognostic factors in 26 perforated colorec-
tal cancer patients. Int J C olorectal Dis 2007;22:467-73. crossRef

4. Mandava N, Kumar S, Pizzi WF, Aprile 1J. Perforated colorectal
carcinomas Am J Surg 1996;172:236-38. crossRef

5. Billing A, Frohlich D. Aspects thérapeutiques des cancers colo-
rectaux perforés. [Article in French] J Chir (Paris) 1993;130:97-
100. [Abstract]

6. Phillips RK, Hittinger R, Fry JS, Fielding LP. Malignant large
bowel obstruction. Br J Surg 1985;72:296-302. crossref

7. Carraro PG, Segala M, Orlotti C, Tiberio G. Outcome of large-
bowel perforation in patients with colorectal cancer. Dis Co-
lon Rectum 1998;41:1421-6. crossRef

8. Chen HS, Sheen-Chen SM. Obstruction and perforation in
colorectal adenocarcinoma: an analysis of prognosis and cur-
rent trends. Surgery 2000;127:370-6. crossRef

9. Kyllonene LE. Obstruction and perforation complicating
colorectal carcinoma: an epidemiologic and clinical study
with special reference to incidence and survival. Acta Chir
Scand 1987;153:607-14.

10. Srower MJ, Hardcastle JD. The results of 1115 patients with
colorectal cancer treated over an 8-year period in a single
hospital. Eur J Surg Oncol 1986;11:1119-23.

11. Bielecki K, Kaminski P, Klukowski M. Large bowel perforation:
morbidity and mortality. Tech Coloproctol 2002;6:177-82.

12. Krivanek S, Armbruster C, Dittrich K, Beckerhinn P. Perforated
colorectal cancer. Dis Colon Rectum 1996;39:1409-14. crossRef

13. Tobaruela E, Camunas J, Enriquez-Navascues JM, Diez M, Ra-
tia T, Martin A, et al. Medical factors in the morbidity and mor-
tality associated with emergency colorectal surgery. Rev Esp
Enferm Dig 1997;89:13-22.

14. Willet C, Tepper JE, Cohen A, Orlow E, Welch C. Obstructive
and perforative colonic carcinoma: patterns of failure. J Clin
Oncol 1985;3:379-84.

15. Darakhshan A, Lin BP, Chan C, Chapius PH, Dent OF, Bokey L.
Corralets and outcomes of tumor adherence in resected co-
lonic and rectal cancer. Ann Surg 2008;247:650-8. crossRef

16. Tianhang L, Guoen F, Jianwei B, Liye M. The effect of perineu-
ral invasion on overall survival in patients with gastric carci-
noma. J Gastrointest Surg 2008;12:1263-67. crossRef

17. Sugarbaker PH. Carcinomatosis from gastrointestinal cancer.


http://dx.doi.org/10.1016/S0002-9610(02)00780-8
http://dx.doi.org/10.1016/j.amjsurg.2005.01.009
http://dx.doi.org/10.1007/s00384-006-0184-8
http://dx.doi.org/10.1016/S0002-9610(96)00164-X
http://dx.doi.org/10.1002/bjs.1800720417
http://dx.doi.org/10.1007/BF02237060
http://dx.doi.org/10.1067/msy.2000.104674
http://dx.doi.org/10.1007/s101510200039
http://dx.doi.org/10.1007/BF02054530
http://dx.doi.org/10.1097/SLA.0b013e318163d264
http://dx.doi.org/10.1007/s11605-008-0529-4

160 Turkiye Acil Tip Dergisi - Tr J Emerg Med 2013;13(4):156-160

Ann Med 2004;36:9-22. crossRef surgical cases. World J Surg Oncol 2013;11:133. crossref

18. Lee MA, Park GS, Lee HJ, Jung JH, Kang JH, Hong YS, et al. 20. Durdy P, Williams NS. The effect of malignant and inflamma-
Survivin expression and its clinical significance in pancreatic tory fixation of rectal carcinoma on prognosis after rectal ex-
cancer. BMC Cancer 2005;5:127. crossRef cision. Br J Surg 1984;71:787-90. crossRef

19. Ghazi S, Berg E,Lindblom A, Lindforss U; Low-Risk Colorectal 21. Habib NA, Peck MA, Sawyer CN, Blaxland JW, Luck RJ. et al.
Cancer Study Group. Clinicopathological analysis of colorec- Does fixity affect prognosis in colorectal tumors? Br J Surg

tal cancer: a comparison between emergency and elective 1983;70:423-4. crosskef


http://dx.doi.org/10.1080/07853890310020851
http://dx.doi.org/10.1186/1471-2407-5-127
http://dx.doi.org/10.1186/1477-7819-11-133
http://dx.doi.org/10.1002/bjs.1800711018
http://dx.doi.org/10.1002/bjs.1800700711

