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Original Article

Background: Anastomotic leakage (AL) is the main complication of colorectal surgeries. Recent studies have 
assessed the effects of the ghost ileostomy on preventing complications related to a defunctioning stoma (DS) 
in high-risk anastomoses. In this study, we aimed to review patients who underwent ghost ileostomy and assess 
their colon leakage score (CLS) and Dutch leakage score (DULK) to evaluate their preoperative AL risk and 
post-operative AL diagnostic score, respectively. We examined whether the suggested cut-off points of these 
scores (>11 for CLS and >4 for DULK) could be appropriate criteria for determining when to insert ghost 
ileostomy and when to convert it to a DS.
Methods: All patients from three referral hospitals in Shiraz, Iran who underwent colorectal surgery with 
ghost ileostomy during 2019-2020 were enrolled in this retrospective case series. We calculated preoperative 
CLS and post-operative DULK scores for all patients and assessed what diagnostic and therapeutic measures 
were performed for them based on their scores.
Results: AL was diagnosed in two of 34 patients. Eight patients had a total CLS score of 11 and above, but 
only one of them experienced AL. The other case of AL had a CLS score of 10. The DULK score of these two 
patients increased during hospitalization. 
Conclusion: Because of the importance of accurately identifying high-risk patients for ghost ileostomy, it 
is imperative to undertake additional research aimed at determining the optimal cut-off value for CLS or 
devising alternative valid scoring systems. DULK score could be an appropriate post-operative monitoring tool 
to reduce morbidity.
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Introduction

Anastomotic leakage (AL) is the main complication 
of colorectal surgeries (1), occurring in 3-21% 

of laparotomy and laparoscopic procedures (2). 
Despite advancements in anastomotic techniques, 
postoperative monitoring, and diagnostic tools, 
the prevalence and complications of AL have not 
significantly decreased in the past fifty years (3). 
AL refers to any defect in the intestinal wall that 
creates a connection between the inside and outside 
of the gastrointestinal tract at the site of a colorectal 
or colonic anastomosis (4). Pelvic abscesses near the 
anastomosis site are also considered AL, even if they 
do not connect with the gastrointestinal tract (5). 
Clinical signs of AL typically begin with nonspecific 
symptoms such as abdominal pain and distension. 
In some cases, extra-intestinal symptoms such as 
atrial fibrillation or altered consciousness may also 
occur (6). Some risk factors for AL include male 
sex, smoking, alcohol use, obesity, preoperative 
use of steroids and non-steroidal analgesics, longer 
operation duration, preoperative transfusion of 
blood products, contamination of the surgical site, 
and emergency surgeries (2, 3). While the best 
approach to AL is prevention, prompt diagnosis, and 
treatment can reduce the severity of morbidity (7). 
AL is often not diagnosed until the fifth to seventh 
day after surgery, resulting in a significant delay 
in diagnosis in many cases. Furthermore, the lack 
of comprehensive agreement on the sensitivity and 
specificity of diagnostic methods complicates the 
identification of this condition. The main reason for 
these problems is the unclear pathophysiology of 
AL (6). 

One method of protecting the anastomosis from AL 
is by applying a defunctioning stoma (DS) proximal 
to the site of anastomosis. However, it is unclear 
whether DS effectively prevents AL or reduces its 
complications (3). Furthermore, previous studies 
have demonstrated noticeable morbidity associated 
with DS placement and the subsequent surgery for 
its closure (8). Thus, in 2007, the ghost (virtual) 
ileostomy technique was introduced as a means 
to prevent ileostomy insertion in patients who do 
not derive benefits from it and whose anastomoses 
were at risk for leakage (9).  Subsequent studies have 
assessed the safety and efficacy of ghost ileostomy as 
an alternative to DS (10). However, there is currently 
no consensus on the priority of ghost ileostomy over 
DS, the appropriate conditions for choosing ghost 
ileostomy, and when to convert a ghost ileostomy 
to a DS. Therefore, we aimed to assess patients 
who underwent ghost ileostomy, based on the colon 
leakage score (CLS) criteria as a predictive measure 
of leakage before surgery (11) and the Dutch leakage 
score (DULK) criteria as an indicator of leakage in 
the postoperative period (12). We aimed to establish a 
cornerstone for identifying patients who may benefit 
from ghost ileostomy insertion.

Patients and Methods

This case series retrospectively examined all 
patients who underwent colorectal anastomosis 
with the insertion of a ghost ileostomy in three 
referral hospitals affiliated with Shiraz University 
of Medical Sciences during 2019-2020. This study 
was conducted by the Declaration of Helsinki and 
was approved by the Ethics Committee of Shiraz 
University of Medical Sciences, Shiraz, Iran (Code: 
IR.SUMS.MED.REC.1399.634). All included 
patients provided written informed consent.

There were no written criteria for patient selection 
for ghost ileostomy placement; however, it was 
considered that certain patients were not suitable 
candidates for ghost ileostomy, such as those with 
diabetes mellitus, immunodeficiency, a history 
of radiotherapy, malnutrition (albumin<2.5), 
inflammatory bowel disease, a history of 
corticosteroid use, and hemodynamic instability 
during the operation. Patients who underwent very 
low anterior resection or colo-anal anastomosis 
were also deemed unfit for the ghost ileostomy 
insertion. In these cases, a DS was inserted instead 
of a ghost ileostomy. Patients without the mentioned 
characteristics, who were at high risk for AL, as 
determined by their medical condition, the surgical 
procedure, and the surgeon’s discretion, underwent 
a ghost ileostomy.

Ghost ileostomy involves encircling an elastic tape 
around the terminal ileum, opening the mesentery 
adjacent to the intestine, and extracting the elastic 
tape from the right iliac fossa, where the DS is 
typically inserted (13). 

According to the protocols of the Colorectal Surgery 
Department at Shiraz University of Medical Sciences, 
patients remained admitted to the hospital for five 
days after the operation and were monitored daily 
for white blood cell (WBC) count, kidney function, 
vital signs, abdominal examination findings, and 
drainage tube output. If all these parameters were 
normal and no leak was suspected, the tape of the 
ghost ileostomy was removed from the skin and the 
patient was discharged with a one-week follow-up 
appointment. However, if an AL was suspected, 
diagnostic measures such as contrast-enhanced 
abdominal CT scan, sonography, and water-soluble 
contrast enema were performed (14, 15). If AL was 
confirmed by these tests, the ghost ileostomy was 
converted to a DS.

For the assessment of the risk of AL before 
surgery, we calculated the CLS for each patient who 
underwent a ghost ileostomy. This score considers 
11 risk factors for AL, including age, sex, the 
American Society of Anesthesiologists (ASA) grade, 
body mass index, history of intoxication (smoking, 
alcohol, steroids), neoadjuvant therapy, history of 
emerging surgery, distance of anastomosis to the 
anal verge, need for additional procedures, amount 
of blood loss, and duration of operation. All variables 
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are quantified numerically, and a total score greater 
than 11 is considered an indicator of risk of AL and 
insertion of a DS (11).

Furthermore, using the DULK score, we calculated 
the probability of AL in each postoperative day until 
patients were discharged. This scoring system helps 
in the early detection of AL and reduces mortality 
and morbidity. The DULK score considers body 
temperature, pulse rate, respiratory rate, oliguria, 
agitation or lethargy, clinical deterioration, ileus, 
gastroparesis, evisceration, abdominal or parietal 
pain, elevated WBC or CRP levels, elevated blood 
creatinine or urea, enteral nutrition tube, parenteral 
nutrition. A DULK score of 4 or higher indicates 
a requirement for further investigation for AL 
diagnosis (12).

Results

Table 1 presents a summary of the characteristics 
of the 34 patients enrolled in this study. Of these, 
14 (41.2%) were men and 20 (58.8%) were women. 
The CLS ranged from 4 to 15 across patients, with 
eight patients having a CLS score higher than 11. 
Furthermore, 31 patients had a DULK score of 
less than 4 on all admission days. Only two (5.8%) 

patients experienced AL, while the remaining 
patients were discharged without any complications. 

The first case of AL had a CLS score of 10. After 
surgery, this patient experienced abdominal pain 
and the clinical condition deteriorated, resulting in 
a DULK score of 4 on the fifth postoperative day. 
On the following day, signs of bowel obstruction 
developed and the DULK reached 6. At this time, 
an abdominopelvic CT scan with contrast was 
performed, which confirmed AL, leading to the 
patient being transferred to the operating room. 
During abdominal exploration, confined leakage was 
diagnosed and the ghost ileostomy was converted 
to DS. After irrigation of the pelvic cavity, the 
anastomosis site was repaired.

In another case of leakage, the CLS was 14 before 
surgery. On the third and fourth postoperative 
days, the DULK score reached 5. On the fifth day, 
it reached 10 and because of bowel content from 
abdominal drains, the patient was transferred to the 
operating room where the anastomosis was taken 
down and an end colostomy was created.

Figure 1 shows the DULK scores of these two 
patients during their hospitalization. The first and 
the second cases were re-operated on the 6th and 7th 
day after the surgery, respectively. 

Table 1: Demographic and clinical features of the included patients
Characteristics Categories N (%)
Age, years <60

60-69
70-79
>80

24 (70.6)
6 (17.6)
1 (2.9)
3 (8.8)

Sex Male
Female

14 (41.2)
20 (58.8)

Body mass index (kg/m2) 19-24
25-30
<19 or >30

15 (44.1)
15 (44.1)
4 (11.8)

Smoking No
Yes

26 (76.5)
8 (23.5)

Alcohol consumption (units/day) <3 
>3

34 (100)
0 (0.0)

ASA intake 1
2
3
4

13 (38.2)
15 (44.1)
6 (17.6)
0 (0.0)

Steroid consumption No
Yes

34 (100)
0 (0.0)

Distance of the anastomosis to the anal verge (cm) >10
5-10
<5

16 (47.1)
14 (41.2)
4 (11.8)

History of additional procedures No
Yes

23 (67.6)
11 (32.4)

Blood loss or transfusion (L) <0.5
0.5-1
1-2
>2

20 (58.8)
10 (29.4)
4 (11.8)
0 (0.0)

Duration of the operation (hours) <2
2-3
3-4
>4

1 (2.9)
4 (11.8)
9 (26.5)
20 (58.8)

ASA: American Society of Anesthesiologists grade
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Discussion

This study retrospectively examined patients who 
underwent ghost ileostomy following colorectal 
surgery at Shiraz University of Medical Sciences. 
Several studies have assessed the potential 
effectiveness of this technique compared to DS. 
However, a recent meta-analysis showed no differences 
in the prevalence of AL, major complications, short-
term morbidity, and length of stay between ghost 
Ileostomy and loop Ileostomy (10). Nonetheless, 
this technique is relatively easy to perform and 
is associated with fewer episodes of dehydration, 
ileus after primary surgery, and readmissions after 
primary surgery compared with DS (16).

In our study, two (5.8%) patients experienced 
AL following ghost ileostomy. The pre-operative 
evaluation revealed that out of eight patients with 
a CLS score above 11, only one experienced AL, 
while the other case of AL had a CLS score of 10. 
Given the wide range of CLS scores observed in 
the patients (4-15), it appears that patient selection 
for ghost ileostomy was not performed based on 
appropriate criteria. We considered a CLS score 
above 11 as a predictor of AL, as indicated by Dekker 
and colleagues, who determined this threshold 
acceptable for inserting a DS (11). It should be 
noted that their study was not specifically designed 
to assess the application of ghost ileostomy. This 
score seems to be an appropriate objective measure 
for inserting ghost ileostomy; however, the related 
cut-off value requires further testing in future 
studies. Nevertheless, our study was conducted on 
a small group of patients and the results should be 
interpreted with caution.

Morbidity and mortality rates of AL are directly 
correlated with its detection time. The delayed 
diagnosis of complications in our population may 
be attributed to the absence of a scoring criterion 
for early AL detection. There are various clinical 
and laboratory criteria, including procalcitonin and 

C-reactive protein levels (17-19), as well as several 
criteria and scores for early detection of AL. One of 
the scoring criteria is the DULK criteria, which has 
been proven to have a high positive predictive value 
(12). A DULK score of 4 or higher is suggested as a 
useful clinical tool in the early diagnosis of AL (12). 
According to our findings, both patients with leakage 
had a DULK score higher than 4 at least two days 
before re-operation, indicating that we were able to 
do earlier diagnostic and therapeutic measures on the 
3rd to 5th post-operation days if this criterion was used 
for suspicion of AL. If we had suspected leakage 
earlier, this complication could potentially have 
been treated by converting ghost ileostomy to DS 
instead of re-laparotomy to give this chance for distal 
anastomosis to heal spontaneously. Therefore, none 
of the patients with leakage in our study benefited 
from ghost ileostomy because of the lack of proper 
criteria for early detection of AL. It is worth noting 
that in our study, one patient had a DULK score of 
4 only on the sixth and ninth day following surgery, 
but did not experience AL. During our study, we did 
not encounter any complications resulting from ghost 
ileostomy insertion. Therefore, it seems reasonable 
to consider this method in cases at high risk for AL. 

Conclusion

Ghost ileostomy may be a suitable option for patients 
at risk for AL identified by a valid screening tool. 
However, it is necessary to closely follow these 
patients after surgery using valid scoring systems 
such as DULK to promptly diagnose and treat 
AL, to minimize morbidity. To better assess the 
superiority of ghost ileostomy and its advantages 
and disadvantages, a prospective study should be 
conducted with appropriate patient screening and 
follow-up. Additionally, more accurate scoring 
systems and screening methods should be developed 
to select the best method (DS, ghost ileostomy, or 
none) for each patient.

Figure 1: The trend of DULK score of two patients diagnosed with anastomotic leakage during hospitalization is shown. DULK: 
Dutch leakage score
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