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Method:This is a retrospective study conducted at King Abdulaziz
University Hospital from August to October, 2016, enrolled all patients
admitted with diagnosis of acute mesenteric bowel ischemia.

Result: Out of the 192 cases included in the study, 54.2% of them were
males, and 45.8% were females, with mean age score 60.9+17.3, 46
patients(24%) were positive for bowel ischemiaand 21 cases out of
them (45.7%) had an operative notes Correlated with CT findings. 2
(1%) cases had no correlation with CT findings, and the rest reported
no operation. Less than quarter 44 patients (22.9%) reported suffering
from only bowl Ischemia without any risk factors or comorbidity, while
34 patients (17.7%) reported a coexisting several risk factors and other
diseases. Approximately 107 patients (55.7%) had high lactic acid
level. There was significant relation between lactic acid rang and CT
scan findings where more than two third of the cases with positive CT
had high lactic acid level (69.6% high vs 30.4% normal, p=0.02)
Conclusion: Further studies are needed to be conduct on the base of
serial measurements of lactic acidosis and on a base combining serum
lactate with other biomarkers such as intestinal fatty acidbinding
protein to increase the accuracy of diagnosis.
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Introduction: -

Acute mesenteric ischemia (AMI) define as" syndrome caused by inadequate blood flow through the mesenteric
vessels, resulting in ischemia and eventual gangrene of the bowel wall”. Although relatively rare, it is a potentially
life-threatening condition (1). There are several diseases related to AMI such as acute arterial mesenteric ischemia,
acute venous mesenteric ischemia, non-occlusive mesenteric ischemia, ischemia/reperfusion injury , ischemic
colitis (2).
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There is high mortality rate due to AMI, ranging between 50-90%, early diagnosis and treatment are essential to
improve the outcome of Acute mesenteric ischemia (AMI) accounts for about 1:1000 acute hospital admissions.
Untreated, AMI will cause mesenteric infarction, intestinal necrosis, an overwhelming inflammatory response and
death, Early diagnosis and prompt treatment are the goals of modern therapy, but there are no randomized controlled
trials to guide treatment and the published literature contains a high ratio of reviews to original data. Much of that
data comes from case reports and often small, retrospective series with no clearly defined treatment criteria. (3)

Acute bowel ischemia has a wide range of possible clinical and pathological presentations since it can be caused by
a variety of different conditions and presents with various clinical and radiological findings. Therefore, it may easily
be missed or misinterpreted initially. (4) primarily because the diagnosis is usually based on nonspecific clinical
symptoms. In spite of massive tissue necrosis, clinical symptoms are often atypical or lacking, many researchers
have attempted to find a simple laboratory test that could identify ischemic bowel before irreversible damage occurs.

(5)

Catheter angiography is unequivocally the gold standard imaging modality for the evaluation of AMI, However, it is
invasive, expensive and time consuming, Color Doppler is also another helpful diagnostic tool but may be
technically difficult in patients with AMI due to bowel gas. The introduction of spiral Computed Tomography (CT)
improved the ability of CT to image the mesenteric vessels and the bowel wall but it still was not sensitive (64%) for
the early detection of AMI. (6)

Many potential serological markers have been investigated over the last decades, and several clinical reviews have
been published. In general, these reviews are narrative, prone to the selection bias, and do not provide a comparison
of diagnostic accuracy. (7)

The performance of the currently available serological markers is suboptimal for routine clinical use, but novel
markers of intestinal ischemia such as D-lactate, glutathione S-transferase (GST), and intestinal fatty acidbinding
protein(I-FABP) may offer improved diagnostic accuracy. (8)

Traditionally, the serum marker which clinicians frequently rely on is serum lactate. Still, the discrepancy between
the common usage of serum lactate and the certainty of diagnosing acute mesenteric ischemia is extremely wide.
The ideal marker for acute mesenteric ischemia should therefore not only have a higher sensitivity and specificity,
but — most importantly — also enable earlier diagnosis. (9)

Several studies were conduct to investigate the relation between serum lactate and acute mesenteric ischemia, where
the results showed that the level of no single serum marker, including serum lactate, is elevated early and
specifically enough in the serum to diagnose acute mesenteric ischemia. (7,8)

Since that early diagnosis of intestinal ischemia remains a challenge, a further research is required to identify
improved serological markers and to demonstrate their clinical utility in the individual patient (6) Our aim in this
study is to identify the accuracy of using lactic acid in for early detection of bowel ischemia.

Methodology: -

This was a retrospective study conducted at King Abdul-Aziz University Hospital from August to October, 2016,
enrolled all patients admitted with diagnosis of AMI (all types). The study protocol was reviewed and approved by
King Abdul-Aziz University Hospital Health and Research Ethics. Inclusion criteria: patients aged more than 18
who underwent CT abdomen and pelvic without/with IV contrast and serum lactic acid to rule out bowel ischemia.
The exclusion criteria include incomplete CT abdomen or missing serum lactic acid data. A total of 227 files were
reviewed during the period, and only 192 files matching the inclusion criteria and enrolled in the study , while the
rest were excluded for several reasons , 2 cases were less than the age of 18, and 33 cases hadn't complete
information of serum lactic acid level. The Data were retrieved from patients' files and radiology PACS system
using a data collection sheets included patient (age, gender, CT findings, operative notes, affected segment, type of
bowl ischemia, duration of symptoms, other chronic illness, lactic acid level, examination time).

Statistical analysis:-

The collected data were analyzed using the SPSS statistical software package, version 20. Parametric data are
presented as mean and standard deviations (minimum and maximum) and categorical data were presented as number
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(percentage). Relation between lactic acid range and other categorical variables was made using Chi — square
test.Pearson's correlation between lactic acid andage was done.P -value <0.05 was considered significant.

Results: -
Out of the 192 cases included in the study, 54.2% of them were males, and 45.8% were females, with mean age
score 60.9+£17.3 range (20-96) years. (Table 1& Figures 1 &2)

More than threequarter of CT scan reports 146 patients (76%) were negative for bowel ischemia and other diagnosis
such as inflammatory bowel disease and infectious colitis were confirmed, while 46 patients (24%) were positive for
bowel ischemia, from these cases 21 (45.7%) had operative notesCorrelated with CT findings. Only 1patient (2.2%)
had no correlation with CT findings, and the rest reported cases did not undergo anoperation. (Tables 2 & 3&
Figures 3 &4)

Regarding affected segment , type and symptoms duration , the majority of the cases 146 patients (76%)reported no
evidence of bowel ischemia while only 37 patients (19%) reported multiple affected segments, on the other hand
several types were reported in this study with different rate , 17 patients (8.9%) reported as (Non occlusive
intestinal ischemia.), follow by 9 patients (4.7%) with chronic intestinal ischemia and 12 patients(6.2%) are seen in
acute superior mesenteric artery occlusion &acute superior mesenteric vein occlusion. There are more than two third
of the patients 133 patients (67.8%) had the symptoms for less than 1 week, followed by 25 patients (12.8 %) cases
had the symptoms for 2 weeks to 1 month . (Tables 4, 5 &6& Figures 5,6 &7)

Less than quarter 44 patients (22.9%) reported suffering from onlybowl Ischemia without any other diseases, while
34 patients (17.7%) cases reported suffering from several comorbid diseases , 15 patients (7.8%) cases reported
organ failure , 12 patients (6.35%) cases had lower limb ischemia.22 patients (11.4%) divided equally between
Other causes of acute abdomen&Malignancy of other organs. There are 14patients (7.2 %) divided equally between
cholecystitis&bowel obstruction., and only 4 patients (2.1%) had Cholelithiasis. (Table 7& Figure 8)

Regarding lactic acid and INR ranges and day & night shifts at the time of the diagnosis, more than half (107-
55.7%) had high lactic acid level and almost half had high INR range (95- 49.5%) , in respect to the shifts 122
(63.5%) cases reported positive during day shift while 70 (36.5%) cases reported positive during night shift. (Tables
8&9& Figures 9,10,11 &12)

There was significant relation between lactic acid rang and CT scan findings where more than two third of the cases
with positive CT had high lactic acid level (69.6% high vs 30.4% normal , p=0.02) , also there was significant
relation between lactic acid rang and type (p=0.03) , on the other hand the results showed high level of lactic acid
among male than female , and also among patients who had duration of symptoms less than one week rather than
patients who had the symptoms for almost a month with no significant difference . (Table 10)

Pearson correlation showed non-significant positive correlation between lactic acid and age.
Table 1:-Demographic data :

variables Mean+ SD (Min-Max)
Age 60.9+17.3 (20-96)
Variables N %
Gender

Male 104 54.2
Female 88 45.8
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Table 2:-CT:
Variables N %
(+ve) suggestive of bowel ischemia 46 24.0
(-ve) other diagnosis (inflammatory bowel disease 146 76.0
and infectious colitis.....).
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Table 3:- Operative notes.

CT

+wve) suggestive of bowel
-ll;schemia

-ve) other dimgnosis (
-linﬂammatory bowel disesase
and infectious colitis.. ...

Variables (N=46) N %
Correlated with CT findings. 21 45,7
No correlation with CT findings. 1 2.2
No operation done for bowel ischemia. 24 52.1
Operative_notes

B correlated with ©T findings.

-?‘Ilr?d(i::grrse.latlon with CT

Dgg:g;irgicn done for bowel
Table 4:-Affected segment.
Variables N %
No segment affected 146 76.8
Duodenal segment 1 4
Jejonul segment 3 1.4
Iliul segment 3 1.4
Multi 37 19.0
Unknown 2 1
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Table 5:- Type.
Variables N %
No bowel ischemia detected 146 76.0
acute superior mesenteric artery occlusion 6 3.1
acute superior mesenteric vein occlusion 6 3.1
chronic intestinal ischemia 9 4.7
Non-occlusive intestinal ischemia. 17 8.9
Occlusive intestinal ischemia. 3 1.6
Mesenteric ischemia 2ndry to obstruction; (tumour, 4 2.1
incarcerated hernia...)
Unknown 1 0.5
Type
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Variables N %
<1 week 133 67.8
lweek 16 8.2
2weeks to one month. 25 12.8
1-3months. 9 4.6
NO SYMPTOMS DETECTED (CT ordered for 6 3.1
confirmation or exclusion).
unknown 3 1.5
Symptoms_duration
50
50
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=1 week Tweek Qwﬁﬁgls'ﬂtr?. one 1-3months. %%‘?EE?EE)CEE{?
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exclusion).
Symptoms_duration
Table 7:-Other differential diagnosis:
Variables N %
Bowel ischemia. 44 22.9
cholecystitis 7 3.6
Cholelithiasis. 4 2.1
Small or large bowel obstruction. 7 3.6
Other causes of acute abdomen ; Pancreatitis, peptic ulcer 11 5.7
disease, appendicitis, bowel volvulus
Systemic and autoimmune diseases; SLE 2 1.0
Multiple morbidities ( ESRD, HTN, CHF....) 4 2.1
Malignancy of other organs; liver, pancreas... 11 5.7
Blood disorders ; anaemia, DIC... 3 1.6
Shock 6 3.1
Ischemic disorders in the peripheries and organs other than 12 6.3
the intestine (brain, heart, lung, liver, stroke....)
Hernia 3 1.6
Infectious disease; sepsis,TB, pseudomonas colitis. ... 17 8.9
Renal disorders ; calculus of kidney, hydronephrosis, ureteral 6 3.1
stones...
Organ failure; heart, renal, liver... 15 7.8
Unspecified diagnosis. 6 3.1
Multi 34 17.7
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Table 8:-Lactic acid and INR range.
Variables N %
Lactic acid range
Normal 85 44.3
High 107 55.7
INR range
None 4 2.1
The normal range in healthy people is 1.1 or below. 93 48.4
An INR range of 2.0 to 3.0 is generally an effective 95 49.5

therapeutic range for people taking warfarin

Lactic_acid_category

M rormal
= high
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Table 9:-Day and night shifts :

Variables N %
Day shifts
negative 70 36.5
positive 122 63.5
Night shifts
negative 122 63.5
positive 70 36.5
Day__shift
S0
§ 40—
&
=
[u]

T T
negative positive

Day_ shift
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Table 10:-Relation between lactic acid and several factors :
variables Lactic acid range P value
Normal High
Gender Male 43 61 | 0.58
41.3% 58.7%
Female 42 46
47.7% 52.3%
CT (+ve) suggestive of bowel 14 32 | 0.02*
ischemia 30.4% 69.6%
(-ve) other diagnosis 71 75
(inflammatory bowel disease 48.6% 51.4%
and infectious colitis.....).
Affected segment No segment affected 70 76 0.76
83.3% 72.1%
Duodenal segment 0 1
0.0% 1.0%
Jejonul segment 1 2
1.2% 1.9%
Iliul segment 1 2
1.2% 1.9%
Multi 12 25
14.3% 23.1%
Type No bowel ischemia detected 71 75 0.03*
83.5% 71.2%
acute superior mesenteric artery | 2 4
occlusion 2.4% 3.8%
acute superior mesenteric vein 2 4
occlusion 2.4% 3.8%
chronic intestinal ischemia 6 3
7.1% 2.9%
Non-occlusive intestinal 1 16
ischemia. 1.2% 14.4%
Occlusive intestinal ischemia. 1 2
1.2% 1.9%
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Mesenteric ischemia 2ndry to 2 2
obstruction; (tumour, 2.4% 1.9%
incarcerated hernia...)
Symptoms duration <1 week 57 76 0.76
67.9% 72.8%
lweek 10 6
11.9% 4.9%
2weeks to one month. 10 15
11.9% 14.6%
1-3months. 4 5
4.8% 4.9%
NO SYMPTOMS DETECTED | 3 3
(CT ordered for confirmation or | 3.6% 2.9%
exclusion).
Operative notes Correlated with CT findings. 15 15 0.42
17.6% 14.3%
No correlation with CT 1 1
findings. 1.2% 1.0%
No operation done for bowel 69 91
ischemia. 81.2% 84.8%
Table 11;- Correlation between lactic acid and age and INR :
Age Lactic acid INR
Age Pearson Correlation 1 012 -.164-"
Sig. (2-tailed) .864 .025
N 192 192 188
Lactic acid Pearson Correlation 012 1 207"
Sig. (2-tailed) .864 .004
N 192 192 188
INR Pearson Correlation -.164-" 207" 1
Sig. (2-tailed) .025 .004
N 188 188 188
Discussion: -

AMI consists of two varied pathophysiological existence diagnostic & treatment , while the treatment consist of
instrumental arterial reperfusion and resection of necrotic bowel segments, still the diagnosis had several challenges
& difficulties due to the fact that patients could be admitted to the ER without specific symptoms of abdominal pain
, (2,10) In two thirds of the cases the cause of intestinal ischemia were "arterial embolism or thrombosis with blood
flow impairment in the superior mesenteric artery (SMA) distribution affecting all or portions of the small bowel
and right colon™ which increase CT-scandisparity , (2)

The fact that there is diagnostic uncertainty regarding variety in the results of symptoms, laboratory tests, and
radiological imaging demonstrate the essential need to find an early dependable diagnostic tool in order to
diagnoseintestinal ischemia as soon as possible to reduce the mortality rate motivate a lot of researchers to
investigate more and more to find this tool. A study conducted in 2009 by Evennett et al, the authors recommended
the use of serological markerssuch as D-lactate, GST, andl-FABPand study their accuracy in diagnosis (2,11)

Where the pathophysiology of acute mesenteric ischemia is the decreasing in mesenteric blood flow which induce
cells dying, these necrotic cells in the gut wall release chemical substances to the blood , by detecting these
substances which serum lactate is one of them , doctors could diagnose acute mesenteric ischemia early, however
this hypothesis didn't take to the account the other causes of increasing serum lactate level such as damaged liver or
kidney function in sepsis and shock, agents that can uncouple oxidative phosphorylation ( toxins, drugs) or
underlying disorders change lactate metabolism (congenital mitochondrial disorders, diabetes, malignancies). (7)
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several studies (case series, experimental and prospective) since 1970s conduct to investigate the effectiveness of
using serum lactate levels changes as a reliable biomarker of AMI. (12,13)

One of the early case series study to detect the relation between high serum lactate level and AMI was the study of
Janda et alin 1984 followed by Nutz and Sommer study in 1987 , where the author of both studies demonstrated
increasing in the level of serum lactate among AMI patients and explained that by the increasing in demands of
blood and oxygen by intestine and increase the depending on anaerobic metabolism causing acidosis and a serum
lactic acid increase (lactacidemia), however both studies didn't include time factor between onset of ischemia and
time of diagnosis . (7,14,15,) On the other hand, in USA study the authors addressed several factors influence the
effectiveness of the markers: site, amount, releasing mechanism, separating from the serum and specificity for the
intestine. (16) These kinds of studies continue during the 21* century where some studies confirmed the relation and
others didn't confirm the relation. (17,18)

Several experimental studies were conduct with debatable findings and without providing conclusive evidences of
the efficacy of using serum lactate level as marker for AMI, in study on rabbits by Nutz et al , the authors observed
increasing in the level of serum lactate among the subjects with occlusion of the superior mesenteric artery , these
results couldn’t be confirmed in 1995 study on pigs conducted by Schlichting and Lyberg, (19,20) In addition to that
several experimental studies during the first decade of 21% century concluded that serum lactate level is not a
specific and early diagnostic marker for AMI. (13,21,22)

Several prospective clinical studies on lactate levels andacute mesenteric ischemia were conduct , from these studies
the two studies conduct 1994 and 1997 by Lange and Jackel and also Lange and Toivola where the authors
concluded that even with the high sensitivity of serum lactate the specificity was low which mean that doctors
couldn't rely on serum lactate as specific markers. (7,23,24), during the last few years the number of prospective
studies comparing the accuracy of several biomarkers were increased and demonstrated the fact that that none of the
using biomarkers had the level of accuracy to be used alone as diagnostic markers. (25,26), in 2015 a study was
conduct to assess the accuracy of repeated measurement of serum lactate as a marker and the authors reported that
there are several factors influenced this accuracy. (12) The results of current study consistence with previous study
results that serum lactate is not accurate as the doctors want and need to be combine with other markers to diagnose
AMI, however still a lot of doctors rely on serum lactate as diagnostic tool due to the facts that there is no good
biomarkers could replace it, it is easy to measure in any laboratory hospital and easy to repeat it . (7,12)

During 2009 Evennett et alconduct acomparative analysis study of all major serum markersof acute mesenteric
ischemia and they demonstrated D —lactate as the best markers ,(6,7) after that in 2015 study conducted by the
authors reported that the D-lactate is a good markers for sever cases with high level of specificity , and recommend
to combine it with I-FABP which has high sensitivity and low specificity. (11)

Conclusion: -

In the second decade of 21st century, still there is a serious difficulty to find dependable diagnostic biomarker to
diagnose acute mesenteric ischemia in early stage , this fact led doctors to rely onserum lactate level as a marker of
acute mesenteric ischemia even that the evidence showed that it is unspecific marker for early detection. However,
this study depends on measuring lactate level of one time only, further studies need to be conduct on a base of serial
measurements of lactic acidosis and on a base combining serum lactate with other biomarkers to increase the
accuracy of diagnosis.
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