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Introduction. The aim of this study is to evaluate the outcome of introduction of early surgery in the course of isolated ileocecal
Crohn’s disease, where there is no absolute indication of surgery. Methods. Observational study involving patients with isolated
ileocecal Crohn’s disease who underwent early surgical resection (within one year of the presentation of the hospital). A complete
blood count, ESR, and CRP were done and compared between the preoperative value, 1st postoperative visit (3-4 weeks), and
last follow-up visit. Statistical analysis was done using Analysis of Variance (ANOVA) to compare the different figures. Results.
There was a statistically significant increase in the hemoglobin levels between preoperative, postoperative, and long-term follow-
up and a significant decrease in leukocyte count between the pre- and postoperative values (F = 19.8, p < 0.001 and F = 8.9,
p = 0.002, resp.). Similarly, the ESR and CRP values were decreased significantly at long-term follow-up (F = 8.5, p = 0.019 and
F = 8.3, p = 0.013, resp.). Conclusion. Early surgical resection in isolated ileocaecal Crohn’s disease achieved significant biochemical
improvements. These successful results in this small number of patients indicate that early surgical intervention may provide better
outcomes. These initial results encourage larger and comparative studies of long-term results versus long-term use of biological

agents.

1. Introduction

Crohn’s disease is an inflammatory bowel disease subtype
that involves transmural inflammation of the gastrointestinal
tract. This inflammation can be present anywhere from the
mouth to the perianal area. Ileocaecal Crohn’s disease, the
focus of this particular study, is where the focal intensity of
the disease activity involves the terminal ileum and proximal
caecum. While Crohn’s disease also can be accompanied
by a myriad of extracolonic manifestations, the majority of
symptoms related to colonic involvement can include crampy
abdominal pain and fluctuant nonbleeding diarrhea, with
associated symptoms including fever, weight loss, presence
of fistulas, and malabsorptive symptoms (such as watery
diarrhea and steatorrhea).

While there are several medical therapies to choose from,
surgical management, usually with intestinal resection, is

still considered an important treatment modality due to
the nature of Crohn’s disease symptoms and complications,
namely, perforation, obstruction, and strictures, being so
difficult to adequately control [1, 2]. Ileocaecal resection is
one of the surgical modalities, used particularly for ileocaecal
Crohn’s disease, and is considered to be the most effective at
improving quality of life [3, 4].

In addition to the use of surgical intervention, certain
blood tests are important during the overall investigation
process of Crohns disease in both the preoperative and
postoperative phases. The patient’s hemoglobin (Hb), White
Blood Cell (WBC) count, C-Reactive Protein (CRP), and
Erythrocyte Sedimentation Rate (ESR) are all important bio-
chemical tests that help to correlate the extent of the disease
activity [5-7]. Subsequently, these indicators help in pre-
dicting which patients will receive the most benefit from
treatment [8, 9].
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TABLE 1: Summarised demographic data regarding patients in the study sample.
Average Maximum Minimum
Age 28.2 47 16
Disease duration 19.8 38 2
Time between diagnosis and surgery 6.4 13
Follow-up 13.5 24 2

The aim of this particular study is to examine patients
with ileocaecal Crohn’s disease and to study their postopera-
tive status. This will be done by evaluation of the above listed
biochemical tests, to determine if early surgical intervention,
in the form of hemicolectomy or ileocaecal resection, is
beneficial.

2. Materials and Methods

2.1. Criteria for Inclusion and Exclusion. A cohort of patients
who had isolated ileocaecal Crohn’s disease and underwent
early elective surgical resection, defined as surgery within
one year of their presentation to the hospital, were initially
selected.

The patients that presented during the study’s time frame
but definitely required surgical intervention or had had
previous surgeries due to Crohn’s disease were excluded.

From the available sample of patients, those who previ-
ously had no surgeries due to Crohn’s disease and those in
whom surgery was mandatorily indicated were selected (n =
14). Due to insufficient data, some patients were excluded
(n = 3). A total of 11 patients, operated on between 2009 and
2012, met this criterion and were thus included in the study
(n=11).

2.2. Data Extraction. The aim of this study was to investigate
the improvement in the biochemical markers in patients
undergoing early elective ileocaecal resection, defined as
surgery within 1 year of initial presentation to the hospital for
the disease.

The main parameters measured were pre- and postoper-
ative values of Hb, WBC, CRP, and ESR. These biochemical
markers were measured preoperatively, at the 1st postopera-
tive visit (3-4 weeks), and at the long-term follow-up visit. The
mean duration from surgery to the long-term follow-up visit
was 13.5 months.

The mentioned values were obtained from the patients’
medical record database at King Fahad Specialist Hospital in
Dammam, Saudi Arabia. Additional data obtained included
age and gender of the patient, indication for surgery, date of
diagnoses and date of surgery, hospital stay, and short and
long-term complications postoperatively.

2.3. Outcome Measurement and Analysis. The measured out-
comes were postoperative Hb, WBC, CRP, and ESR values
measured 3-4 weeks postoperatively and at a long-term
follow-up appointment, compared to their preoperative val-
ues. These parameters were analyzed for each individual
patient and also as a collective mean for all patients in this
study. Statistical analysis was done using SPSS version 23,
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FIGURE 1: Indications for surgery in the study’s sampled patients.

and Analysis of Variance (ANOVA) was used to compare
the different figures. The results of the statistical analysis are
described and discussed below in Discussion.

3. Results

This study initially recruited 14 patients (which had initially 8
males and 6 females); however 3 patients were excluded from
the final study due to insufficient data. The mean age of the
patients recruited was 28.2 years, with the oldest patient being
47 years of age and the youngest being 16 years of age. The
most common initial symptom of presentation was abdomi-
nal pain. The most common indication for surgery was fistula
formation (Figure 1). The average duration from the first
presentation to the surgery was 6 months, with a maximum
of 12 months. A total of 14 patients were operated upon
(including the 3 that were eventually excluded); 4 of those
had undergone a right hemicolectomy and 10 an ileocaecal
resection. There was an average follow-up time of 13.5 months
with a maximum follow-up of 2 years (see Table 1).

It is important to note that the same team operated on all
the patients in this study. Postoperatively, approximately 14%
had had early complications after the surgery, with leakage
and wound infection being frequent. None of patients had
developed late complications during the course of follow-
up. No patients required further surgical intervention and
control of symptoms was achieved in all the patients.

As mentioned earlier, the purpose of this study was to
measure the improvement in the biochemical parameters.
The primary outcome measures were serum Hb, WBC, CRP,
and ESR, measured preoperatively, 3-4 weeks postoperatively,
and at long-term follow-up. Table 2 and Figure 2 summarize
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TABLE 2: Absolute values of biochemical parameters.

Absolute values CRP ESR Hb WBC
Average preop (max/min) 113.6 (387/3.4) 55.7 (105/26) 10.1(12.7/6.8) 10245 (16700/5610)
Average postop (max/min) 21.8 (114/2.2) 42.7 (112/10) 11.1 (15.6/7.46) 7849 (12800/4500)
Average follow-up (max/min) 5.0 (15/1.1) 20.6 (67/2) 12.8 (16.4/10.4) 7144 (10500/3740)
TABLE 3: Percentage difference between preop to postop values and preop to follow-up values.
Average percentage improvement CRP ESR Hb WBC
Preop to postop (max/min) 71.5% 36.9% 12.2% 17.4%
(99.3/11.8) (71.4/19.0) (44.1/-3.9) (40.3/-21.2)
Preop to follow-up (max/min) 85.5% 64.3% 29.3% 24.0%
(99.4/32.4) (96.0/0.0) (65.9/-3.6) (51.0/-17.6)

Changes in absolute values of Hb, WBC,
CRP, and ESR following early ileocaecal
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FIGURE 2: Comparative chart displaying the improvements in the
values of the measured values.

the averages of the absolute values that were obtained. In
order to better measure the change in the biochemical
parameters, a percentage difference was calculated.

The percentage improvement of the biochemical param-
eters was calculated between preoperative and postoperative
values. A comparison was also made between preoperative
and follow-up values, as shown in Table 3. CRP values
improved, with values showing a 71.5% drop from preoper-
ative to postoperative values. Results also indicated that CRP
values dropped by 85.5% from preoperative to postoperative
measurement. ESR values during the interval showed a
percentage drop of 36.9% and 64.3%, again indicating an
improvement in this biochemical parameter. Hemoglobin
levels improved by 12.2% postoperatively and by 29.3% at
follow-up. The improvements in WBC at the same intervals
were 17.4% and 24.0%, respectively (Figure 3).

4. Discussion

Recent trends in the management of Crohns disease have
predicated that the focus of treatment largely returns to
the domain of the medical gastroenterologists in the long-
contested back-and-forth between physicians and surgeons.
Due to the successes of steroid therapy and newer biologic
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FIGURE 3: Mean percentage improvements in all the measured
parameters.

agents, surgical intervention has mostly been relegated to
being an option of last resort. Our data presented here
suggest with statistical significance that, in cases of ileocaecal
Crohn’s disease, surgical intervention, at an early stage, may
be warranted. There is an amorphous body of evidence that
supports this claim and is discussed further below.

In 2011, Latella et al. published a viewpoint piece on the
value of early surgery in Crohns disease [10]. They state
that “surgery is an almost inevitable event in the natural
history of ileal or ileocolic disease” and thus call for data
on the outcomes of early resection. Our study addresses
that need and found a statistically significant increase in
the hemoglobin levels between preoperative, postoperative,
and long-term follow-up measurements and a significant
decrease in leukocyte count between the same measurement
points (F = 19.8, p < 0.001 and F = 8.9, p = 0.002, resp.).
Similarly, the ESR and CRP values decreased significantly
(F =85 p =0.019and F = 83, p = 0.013, resp.). The
various means and their respective T-values and p values are
summarized in Table 4.

Building on the assertion that surgical intervention is
inevitable in ileocaecal CD is the evidence that 44%, 61%,
and 71% of patients undergo resection at 1, 5, and 10 years
[11]. Furthermore, data elsewhere suggests that patients who
undergo ileocaecal resection only require repeat resection
in roughly 31% of cases after 10 years [12]. Altogether, the
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TABLE 4: Summary table containing the means at the three data collection points, their standard deviations, and the relevant F-value and p

value for each biochemical marker.

CRP ESR Hb WBC
Preop mean + SD 113.5 £ 116.5 55+ 33.9 10.0 £ 2.1 10245 + 4459
Postop mean + SD 21.8 +33.2 36.2 +£27.0 11.1+21 7849 + 2496
Mean at follow-up + SD 5.0+4.7 18.5+23.4 12.7 £ 2.2 7144 + 2191
F-value 8.3 8.5 19.8 8.9
p value 0.013 0.019 <0.001 0.002

Patients with missing data are excluded from comparative analysis in a repeated measures ANOVA, thus explaining any disparities between means in Tables 4

and 2.

above points coalesce to the following conclusion: surgery
is an almost inevitable event in the natural history of ileal
or ileocolic Crohn’s disease, and since most patients will
undergo said surgery, the question is whether to perform it
early or late in the disease course. Traditional approaches
have always preferred the last resort approach, but our data
here show that there are demonstrable benefits to performing
early resection. This is particularly valid since the rates of
repeat surgery are also low at long-term follow-up [I3].
Furthermore, it has been shown that early surgery lengthens
the period of clinical remission compared to late surgery,
further supporting the thesis [14]. In addition, another study
found no difference in reoperation rates with early resection,
countering the study referenced previously above [15].

There is some resistance and need for query with regard
to the above. The ECCO consensus on diagnosis and man-
agement of Crohn’s disease currently recommends primary
surgery after failure of medical treatment [16]. Adding to this,
biologic agents, particularly anti-TNFa antibodies, reduce the
need for surgery and have been increasing in popularity and
use. Despite a paucity of long-term studies using these agents,
they may well prevail as the superior method of controlling
Crohn’s disease so as to avoid the risks of major surgery,
including those of anaesthesia (though biologics still entail
significant risks).

Lastly, the basic but vital consideration of the size of this
study warrants further investigation into the subject with a
larger patient population. Despite finding statistically signif-
icant results, a larger study is needed to increase the power
of the study and its applicability to the wider population. In
addition, more study into the outcomes of biologic therapy
when directly compared to early surgery is needed, because
should biologics fulfill their growing promise with long-term
outcomes superior to those of early surgery, this may obviate
the findings presented here.

5. Conclusion

In conclusion, the study presented here finds statistically
significant improvements in Hb, CRP, ESR, and WBC,
postoperatively and at long-term follow-up in patients with
ileocaecal Crohns disease who underwent early ileocaecal
resection. There is evidence to suggest that surgery is highly
likely in the ileocaecal subset of CD patients; therefore our
evidence helps to guide the decision regarding the timing of
surgery and supports early resection.

The ECCO consensus mentioned above states that ileo-
caecal CD should be treated by surgery only in patients with
obstructive symptoms but no active inflammation. Based
on our data, we suggest early resection in ileocaecal CD
for demonstrable improvement in biochemical parameters, a
notion which is supported in the literature [17]. More study
is needed with a larger patient population, to study the effect
on improvements to the nutritional status and also to com-
paratively assess the long-term outcomes of biologic therapy
versus early surgical intervention. Furthermore, a long-term
study examining the subjective improvement in terms of
patients’ quality of life would add to the study.

Disclosure

An earlier version of this work was presented as an abstract at
the 25th International Congress of the European Association
for Endoscopic Surgery (EAES), Frankfurt, Germany, 14-17
June 2017.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Acknowledgments

The authors gratefully acknowledge Dr. Nitya Kumar, Scien-
tific Researcher, King Hamad University Hospital.

References

[1] D. B. Sachar, K. Subramani, K. Mauer et al., “Patterns of
postoperative recurrence in fistulizing and stenotic Crohn’s
disease: a retrospective cohort study of 71 patients,” Journal of
Clinical Gastroenterology, vol. 22, no. 2, pp. 114-116, 1996.

[2] P. Aeberhard, W. Berchtold, H.-J. Riedtmann, and G. Stadel-
mann, “Surgical recurrence of perforating and nonperforating
Crohns disease: a study of 101 surgically treated patients,
Diseases of the Colon and Rectum, vol. 39, no. 1, pp. 80-87, 1996.

[3] S. B. Hanauer, “Considerations in the management of steroid-
dependent Crohn’s disease,” Gastroenterology, vol. 125, no. 3, pp.
906-910, 2003.

[4] C.P. Delaney, R. P. Kiran, A. J. Senagore et al., “Quality of life
improves within 30 days of surgery for Crohn’s disease,” Journal
of the American College of Surgeons, vol. 196, no. 5, pp. 714-721,
2003.



Surgery Research and Practice

(5]

S

(8]

(10]

[11

(12]

(16]

E. A. Fagan, R. F. Dyck, P. N. Maton et al,, “Serum levels of
C-reactive protein in Crohns disease and ulcerative colitis,
European Journal of Clinical Investigation, vol. 12, no. 4, pp. 351-
359, 1982.

C. A.Solem, E. V. Loftus Jr., W. . Tremaine, W. S. Harmsen, A. R.
Zinsmeister,and W. J. Sandborn, “Correlation of C-reactive pro-
tein (CRP) with clinical, radiographic, and endoscopic activity
in Inflammatory Bowel Disease (IBD),” in Gastroenterology, pp.
19106-3399, WB Saunders Co independence square west curtis
center, STE 300, Philadelphia, Pa, USA, 2004.

P. Chamouard, Z. Richert, N. Meyer, G. Rahmi, and R. Bau-
mann, “Diagnostic value of C-reactive protein for predicting
activity level of Crohn’s disease,” Clinical Gastroenterology and
Hepatology, vol. 4, no. 7, pp. 882-887, 2006.

S. P. L. Travis, J. M. Farrant, C. Ricketts et al., “Predicting out-
come in severe ulcerative colitis,” Gut, vol. 38, no. 6, pp. 905-910,
1996.

S.R. Targan, S. B. Hanauer, S. J. H. van Deventer et al., “A short-
term study of chimeric monoclonal antibody cA2 to tumor
necrosis factor « for Crohn’s Disease,” The New England Journal
of Medicine, vol. 337, no. 15, pp. 1029-1035, 1997.

G. Latella, R. Caprilli, and S. Travis, “In favour of early surgery
in Crohn’s disease: A hypothesis to be tested,” Journal of Crohn’s
and Colitis, vol. 5, no. 1, pp. 1-4, 2011.

O. Bernell, A. Lapidus, and G. Hellers, “Risk factors for surgery
and postoperative recurrence in Crohn’s disease,” Annals of
Surgery, vol. 231, no. 1, pp. 38-45, 2000.

N. K. Kim, A. J. Senagore, M. A. Luchtefeld et al., “Long-term
outcome after ileocecal resection for Crohn’s disease,” American
Surgeon, vol. 63, no. 7, pp. 627-633,1997.

G. Cullen, A. O’'Toole, D. Keegan, K. Sheahan, J. M. Hyland,
and D. P. O’Donoghue, “Long-term clinical results of ileocecal
resection for Crohn’s disease,” Inflammatory Bowel Diseases, vol.
13, no. 11, pp. 1369-1373, 2007.

A. Aratari, C. Papi, G. Leandro, A. Viscido, L. Capurso, and
R. Caprilli, “Early versus late surgery for ileo-caecal Crohn’s
disease,” Alimentary Pharmacology and Therapeutics, vol. 26, no.
10, pp. 1303-1312, 2007.

P. A. Golovics, L. Lakatos, A. Nagy et al., “Is early limited
surgery associated with a more benign disease course in Crohn’s
disease?” World Journal of Gastroenterology, vol. 19, no. 43, pp.
7701-7710, 2013.

G. van Assche, A. Dignass, J. Panes et al., “The second European
evidence-based consensus on the diagnosis and management
of Crohn’s disease: definitions and diagnosis,” Journal of Crohn’s
and Colitis, vol. 4, no. 1, pp. 7-27, 2010.

E. J. Eshuis, P. C. Stokkers, and W. A. Bemelman, “Decision-
making in ileocecal Crohns disease management: Surgery ver-
sus pharmacotherapy,” Expert Review of Gastroenterology and
Hepatology, vol. 4, no. 2, pp. 181-189, 2010.



