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Abstract
［Background］Medical treatment for Crohn’s disease （CD）has progressed；however, the condition re-
quires surgical treatment, and therefore surgery cannot be eliminated as a treatment option.　The current 
study summarizes the current state of surgery for CD and examines future surgical strategies.

［Patients and methods］The study population included patients who underwent initial surgery for CD in 
our department from 1985 to 2017.　The reason for surgery, surgical procedure, and preoperative and 
postoperative course were examined.

［Results］When the reason for surgery was classified as an absolute or a relative indication for surgery, 
surgery was required in 8％ of patients and suggested in 92％ of patients.　Various surgical procedures 
were used to treat CD；the procedures that were applied depended on the patient.　Patients who devel-
oped CD and who underwent initial surgery after 2000 underwent surgery approximately 3 and a half 
years later than patients who developed CD and underwent initial surgery before 1999.　In addition, the 
rate of additional surgery significantly decreased in patients who developed CD and underwent initial sur-
gery after 2000.　When CD was categorized as perforating disease or non�perforating disease, patients 
with perforating disease were treated prior to initial surgery for approximately 2 years longer in compari-
son to patients with non�perforating disease；however, patients with perforating disease underwent addi-
tional surgery 1 year and 3 months sooner than patients with non�perforating disease.

［Conclusion］Patients with CD may undergo multiple surgeries；thus, the timing of the initial surgery is 
crucial, given the number of surgeries that they will undergo in their lifetime.
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Introduction

Since 2000, remarkable progress has been made in 
the medical treatment for CD thanks to the development 
of biologics and immunomodulators；however, the con-
dition still requires surgical treatment, and surgery can-
not be eliminated as a treatment option.　Surgery for 
CD is not intended to be curative.　Surgery eliminates 
the complications of CD, such as strictures and ab- 
scesses.　Surgery is thus intended to improve the pa- 
tient’s general condition and QOL.　The current study 
examined the reasons for surgery, the procedure perfor-
med, and the course of treatment in patients undergoing 
surgery for CD in our Department.　This study also dis-
cusses the future of surgical treatment for CD.

Patients and methods

The study population included 453 patients （male, n＝

314；female, n＝139）who were clinically or pathologi-
cally diagnosed with CD and who underwent initial sur-
gery in this Department from 1985 to 2017 （mean age 
at initial surgery, 33 years old）.　The form of CD was 
small intestine type in 172 patients （38％）, small and 
large intestine type in 243 patients （54％）, and large in-
testine type in 38 patients（8％）（Table 1）.

Results

Indications for surgery and the reasons for surgery
CD cannot be cured with surgery；thus, the indica-

tions for surgery are considered to be either absolute or 
relative１）.　In other words, absolute indications are life�
threatening and involve emergency surgery（perforation, 
massive bleeding, bowel obstruction refractory to medi-
cal therapy, or abscess）or cancer.　Relative indications 
include refractory stenosis, extraintestinal complications 
such as internal and external fistulas and failure, failure 
to respond to medical treatment, and refractory anal le-
sions （Table 2）.　When looking solely at the patients in 
this study, approximately 8％ required surgery, while 
surgery was suggested for the remaining 92％.

Greenstein et al. proposed classifying the surgical in-
dications for CD into perforating and non�perforating 
indications２）.　This approach classified CD into 2 forms, 
one where the continuity of the gastrointestinal tract 
was disrupted （perforating type）, and one where the 
continuity of the gastrointestinal tract was intact（non�
perforating type）.　The clinical course of these forms 
differs（Table 3；Fig. 1）.　Regarding the proportion of 
patients with perforating type or non�perforating type 
before 1999 and after 2000, more patients seen after 
2000 had perforating type（Fig. 2）.　Patients seen after 
2000 tend to receive treatment primarily with biologics 
or immunomodulators （Fig. 3）.　Biologics were used at 
our hospital starting from the clinical trial stage.　Re-
garding the proportion of patients with perforating dis-
ease or non�perforating type in each year after 2000, 
the proportion of perforating type increased in around 
2002, when biologics were officially approved by the 
Japanese National Health Insurance Program, and they 
continued to increase until 2005.　This period pre-
cludes a distinction between the efficacy of biologics 
and the timing of surgery.　The prevalence of the non�
perforating type increased after 2006 and has remained 
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Table 1.　Patients characteristics

453cases

314/139：M/F
33 y.o：Age at surgery
13 y.o：Period of follow up 

172（38％）Small intestine type：Type of CD
243（54　）Small and large intestine type

38（ 8　）Large intestine type

Table 2.　The indications of surgery in Crohn’s disease

Relative indicationsAbsolute indications

Refractory stenosisPerforation

Fistula（internal, external）Massive bleeding

Refractoriness to medical 
treatment

Bowel obstruction refractory 
to medical therapy

Refractory perianal lesionsAbscess

Cancer

Matsuoka K et al：Evidence�based clinical practice guidelines for 
inflammatory bowel disease.　J Gastroenterol. 53：305�353, 2018. 

Table 3.　Perforating and non�perforating indications

Non�perforating indicationsPerforating indications

ObstructionFistula
IntractabilityAbscess
HemorrhageAcute free perforation

Toxic dilatation

Greenstein AJ et al：Perforating and non�perforating indications in 
Crohn’s disease：evidence for two clinical forms.　Gut 29：588, 1988.
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Fig. 1.　Surgical treated cases of perforating type and non�perforating type Crohn’s disease.

Fig. 2.　Change in the ratio of perforating type and non�perforating type Crohn’s disease.
P, perforating type；NP, non�perforating type.

Fig. 3.　Comparison of the preoperative medical treatments（excluding nutritional therapy and mesalazine）.
EBD, Endoscopic balloon dilation；IM, immunomodurator；CAP, cytapheresis.



as prevalent as it was before 2000（Fig. 4）.　When the 
rate of additional surgery was compared in patients seen 
before 1999 and patients seen after 2000, the rate of ad-
ditional surgery within 5 years significantly decreased 
from 34％ to 16％ and the rate within 10 years signifi-
cantly decreased from 59％ to 37％.　Presumably, this 
is largely the result of advances in medical treatment

（Fig. 5）.

Surgical procedure
Proctocolectomy is the standard surgical procedure 

for the treatment of ulcerative colitis, which is an in-
flammatory bowel disease like CD；however, there is 
no standard surgery for CD.

Three types of basic procedures are used to treat CD：

strictureplasty, resection and bypass.　Surgery is per-
formed with a combination of these 3 procedures.  Bowel 
segments excluded with a bypass are difficult to assess 
and the procedure can increase the risk of cancer, so it 
is seldom performed３）.

A problem with resection is that CD often recurs at 
the site of anastomosis４）.　Anastomosis can be per-
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Fig. 4.　Comparison of the annual rates of perforating type and non�perforating type Crohn’s disease.

Fig. 5.　Change in the second operation rate.



formed either by hand or with a stapler.　The merits and 
demerits of the 2 techniques have been debated；how-
ever, no definitive conclusion has yet been reached５）�８）.
End�to�end anastomosis, side�to�side anastomosis, func- 
tional end�to�end anastomosis, or Kono�S anastomosis 
can be performed at the anastomotic site９）�１２）.　Various 
techniques are used to keep CD from recurring at the 
site of anastomosis.

Laparoscopic surgery has become a mainstay of gas-
trointestinal surgery.　Its indications for CD are expand-
ing, but there is little evidence of its usefulness１３）１４）.
Laparoscopic surgery is more aesthetically pleasing 
than laparotomy；however, its indications must be care-
fully determined in cases involving severe inflammation.

Discussion

CD is a condition that involves a great deal of addi-
tional surgery１５）, and various approaches to postopera-
tive management and drug therapy have been exam- 
ined１６）１７）.　However, there are no absolute or definitive 
approaches to postoperative treatment or managements 
that can forestall additional surgery１８）１９）.　It remains im-
portant to reduce the number of surgeries over the 
course of treatment as much as possible.　As men-
tioned earlier, Greenstein et al. followed 770 patients 
undergoing initial surgery, and found that perforating 
disease resulted in higher rate of recurrence and addi-
tional surgery in comparison to non�perforating dis- 

ease２）.　Greenstein et al. also found that CD often re-
curs in the same form（perforating or non�perforating）.
The classification devised by Greenstein et al. is still 
used today, even though their study was published 30 
years ago, when biologics and immunomodulators were 
not in use.　The current study investigated whether this 
classification system is applicable to patients seen in 
our department.　A total of 324 patients have under-
gone initial surgery for CD in this department since 
2000, when new medical treatments were introduced. 
One of those patients underwent initial surgery to treat 
cancer.　The patient was excluded because the classifi-
cation system of Greenstein et al. does not indicate 
whether CD and cancer should be classified as perforat-
ing disease or non�perforating disease.　Thus, the 
course of treatment of 323 patients was examined ac-
cording to the methods of Greenstein et al. （Fig. 6）.　Pa-
tients with perforating disease underwent additional 
surgery 1 year and 4 months earlier than patients with 
non�perforating disease.　Similar to the study by Green-
stein et al., the current study also revealed that CD often 
recurred in the same form （perforating or non�perfo- 
rating）as was present when initial surgery was per- 
formed.　In patients with perforating disease, the peri- 
od from the diagnosis to be the initial surgery was 1 
year and 8 months longer than that in patients with non
�perforating disease.　Medical treatment did not differ 
substantially between the patients with perforating dis-
ease and those with non�perforating disease, both be-
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Fig. 6.　Postoperative course of perforating and non�perforating type Crohn’s disease.
This figure was created with reference to Dr. Greenstein’s thesis*, based on the data of our department.
*Greenstein AJ et al：Perforating and non�perforating indications in Crohn’s disease：evidence for 

two clinical forms.　Gut 29：588, 1988.



fore and after initial surgery （Fig. 7）.　Treatment was 
not modified because of the form of CD.

Conclusion

Based on the above results, the sole consideration dur-
ing the course of treatment for CD should not be delay-
ing the period prior to initial surgery, given the number 
of surgeries the patient will undergo in their lifetime. 
Rather, non�perforating disease should be treated surgi-
cally before the condition worsens.

The main content of this thesis was presented at the 
29th Educational Seminar of the Japan Society of Colo-
proctology（conducted online）in September 2020.
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