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THE IMPORTANCE OF THE NEUTROPHIL TO LYMPHOCYTE RATIO AS A PREDIC-
TIVE FACTOR FOR THE OCCURRENCE OF INTESTINAL NECROSIS IN PATIENTS
WITH INCISIONAL HERNIAS (Abstract): The aim of the present study was to establish
the importance as a predictive factor of the NLR (neutrophil to lymphocyte ratio) for the oc-
currence of intestinal necrosis in patients with incisional hernias. Material and methods:
We conducted a retrospective study including 141 patients over a 3-year period in which we
analyzed the values of NLR. Results: Thus, we noticed that there is a direct, statistically
significant correlation between the NLR and the indication of small bowel resection in pa-
tients with incisional hernias. Depending on the binary variable resection yes or no, we set a
cutoff threshold of 2.553 with predictive value, threshold for which we have the best values
of sensitivity and specificity as performance parameters. Over this threshold the sensitivity
increases, so the patients or the risk of resection is highly appreciated, AUC=0.853 (ClI
95%=0.784 to 0.907), p<0.001. Conclusions: Increased NLR values may play a particularly
important role in predicting the existence of intestinal necrosis in patients with incisional
hernias. NLR values above 2,553 are commonly associated with the appearance of necrosis
or ischemia in the small intestine in these patients. Keywords: INCISIONAL HERNIAS,
NEUTROPHIL TO LYMPHOCYTE RATIO.

Incisional hernias are a common condi-

tion in patients with a history of abdominal
surgery. Their incidence varies depending
on the type of surgery performed, as well
as the associated comorbidities of the pa-
tient, which varies between 9 and 20% (1).
The occurrence of incisional hernias in
the vast majority of cases is frequently
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associated with the onset of abdominal pain
syndrome, with the presence of intestinal
transit disorders, these aspects usually
requiring surgical treatment, sometimes
even in emergency (2). Some of the main
complications that can occur in patients
with incisional hernias are strangulation,
respectively incarceration or irreducibility
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of bowel. The appearance of these post
operatory complications can endanger the
life of these patients and impose the emer-
gency surgical treatment of these cases,
mainly due to the risk of intestinal necrosis
or of the peritonitis (3, 4).

In the last years, more and more empha-
sis has been placed on the specialty litera-
ture on the importance of systemic inflam-
matory syndrome as a prognostic factor in
the pathogenesis of neoplastic or non-
neoplastic disorders. Most commonly, the
extent of the systemic inflammatory syn-
drome is quantified by calculating the ratio
of serum neutrophils (NEU) value and
serum lymphocytes (LYM) value (5, 6).
The purpose of the present study was to
establish the importance as a predictive
factor of the value of the NLR ratio for the
occurrence of intestinal necrosis in patients
with incisional hernia, as well as to estab-
lish a cutoff value of the NLR with a pre-
dictive value in these cases.

MATERIAL AND METHODS

In order to achieve the proposed pur-
pose, we conducted a retrospective obser-
vational study over a 3-year period between
01.01.2016 - 31.12.2018 in which we in-

cluded 141 patients who were admitted to
the Surgery Department of Onesti Munici-
pal Hospital. As exclusion criteria from the
study it should be mentioned that, we ex-
cluded from the study patients who at the
time of admission had clinical signs of
other inflammatory conditions. We also
excluded patients with incarcerated inci-
sional hernia who required resection of the
large intestine.

In all the patients studied, at the time of
routine hospitalization, routine blood tests
were collected (complete blood count
(CBC), serum biochemistry, coagulation).
In the case of CBC, we were mainly inter-
ested in the serum level of the NEU, LYM,
serum monocytes (MON), serum platelets
(PLT) and serum white blood cells (WBC).
Based on these, the value of the NLR levels
was calculated in all patients.

RESULTS

From the descriptive analysis of the pro-
cessed data we obtained a relatively uniform
distribution over time for the cases regis-
tered in the statistics of the surgical depart-
ment (tab. I). From the analysis of the age of
the studied patients we observed that they
were between 19 and 89 years old.

TABLE I
Distribution by year
YEAR
Frequency Percent Valid Percent
2016 46 32.6 32.6
Valid 2017 39 21.7 27.7
2018 56 39.7 39.7
Total 141 100.0 100.0

Regarding the distribution by sex of
the patients we noticed that, in the studied
group 31 patients were male (22% of cas-
es) and 110 patients were female (78% of
cases). In all the patients studied, the tim-

ing of the surgery was decided according
to the general medical condition of the
patients and the local clinical examination
of incisional hernias. Thus, in the case of
patients presenting with clinical signs of
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bowel obstruction or local clinical signs of
incarcerated incisional hernia, it was de-
cided that the surgery should be performed
urgently. In this sense it can be observed

that in 46 cases it was decided that the
surgery should be performed urgently and
in 95 cases the surgery was scheduled
(tab. 11).

TABLE Il
The time of the surgery

EMERGENCY / SCHEDULED SURGERY
Frequency Percent Valid Percent
E 46 32.6 32.6
Valid S 95 67.4 67.4
Total 141 100.0 100.0

At the time of surgery in 27 cases
(19.1%) intraoperatively the trophic disor-
ders (necrosis or ischemia) was found in

the ring of the peritoneal diverticula, which
determined the need for bowel resection
(tab. I11).

TABLE Il
Incidence of intestinal resection
SMALL BOWEL RESECTION YES / NO
Frequency Percent Valid Percent
YES 27 19.1 19.1
Valid NO 114 80.9 80.9
Total 141 100.0 100.0

From the descriptive analysis of the
values of the serum hemogram in the stud-
ied patients we observed that the value of
the serum hemoglobin (Hb) and the serum
hematocrit (Ht) have a Gaussian distribu-
tion, this fact allowing their expression by
means and standard deviation (SD). On the

other hand, the value of NEU, LYM, MON,
WBC, PLT and NLR respectively, did not
have a Gaussian distribution, this fact de-
termining their expression by median, min-
imum and maximum. In terms of NLR
levels they ranged from 0.7055 to 18.4160
(tab. IV).

TABLE IV
Descriptive analysis of the distribution of serum hemogram and NLR values

Age HG HTC NEU LYM MON PLT WBC NLR
Mean 64.55 | 13.6318 | 40.9064 | 5156.31 |2012.62 | 507.59 |249035.46| 7903.97 | 3.041186
Median 67.00 | 13.6000 |40.4000 | 4340.00 |1910.00 | 440.00 {239000.00| 7000.00 | 2.270900
Std. Deviation |12.131| 1.51099 | 4.16793 | 2812.367 | 824.489 | 268.323 |88485.545| 3097.283 |2.5581158
Minimum 19 9.80 30.20 1630 480 100 56000 2600 .7055
Maximum 89 | 17.00 | 49.90 | 20210 | 6810 | 2290 | 797000 | 23900 | 18.4160

In the case of the multivariate statistical
analysis of the correlation between the
NLR value and the indication of intestinal
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resection in the studied patients we applied
the Mann-Whitney test, which compares
the difference between the medians. Thus,
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we observed the existence of a direct, sta-
tistically significant correlation between
the value of NLR and the indication of
bowel resection in these patients
(p<0.0001) (fig. 1).

Next, in the case of the subgroup with
bowel resection (27 patients) we tried to
establish the existence of a correlation be-
tween the value of the neutrophil to lympho-
cyte ratio and the hemogram parameters. In
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this regard, we applied Spearman - type cor-
relations between all quantitative variables.
Thus, we observed that in these patients the
NLR value correlates with the level of leuko-
cytes, neutrophils, lymphocytes and serum
monocytes, but not with the level of serum
platelets. The results are presented in table V
(**: Correlation is significant at the 0.01
level - 2-tailed, *: Correlation is significant at
the 0.05 level - 2-tailed).
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Fig. 1. Correlation between NLR value and indication of bowel resection

TABLE V
Spearman analysis of the correlation between NLR level
and blood hemogram parameters

HG | HTC | NEU | LYM | MON | PLT | NLR | WBC

Hg Correlation Coefficient 1.000 | .985™ | .456" | .408" | .459" | .103 | .257 | .562"
Sig. (2-tailed) ) .000 | .017 | .035 | .016 | .610 | .195 | .002

Hit Correlation Coefficient .985" | 1.000 | .489" | .379 | .496™ | .188 | .302 | .588"
Sig. (2-tailed) .000 ) .010 | .051 | .009 | .347 | .126 | .001

NEU Correlation Coefficient 456" | 489" | 1.000 | .085 | .516™ | .294 | .866™ | .962"
Sig. (2-tailed) .017 | .010 ) .672 | .006 | .137 | .000 | .000

LYM Correlation Coefficient 408 | .379 | .085 | 1.000 | .095 | .093 |-.389" | .240
Sig. (2-tailed) .035 | .051 | .672 : 636 | .644 | .045 | .227

MON Correlation Coefficient 459" | 496 | .516™ | .095 | 1.000 | .309 | .481" | .622"
Sig. (2-tailed) .016 | .009 | .006 | .636 : A17 | 011 | .001

PLT Correlation Coefficient 103 | 188 | .294 | .093 | .309 | 1.000 | .240 | .305
Sig. (2-tailed) 610 | .347 | 137 | 644 | 17 ) 227 | 122

NLR Correlation Coefficient 257 | .302 | .866™ | -.389" | .481" | .240 | 1.000 | .757"
Sig. (2-tailed) 195 | 126 | .000 | .045 | .011 | .227 . .000

WBC Correlation Coefficient 562" | 588" | .962" | .240 | .622" | .305 | .757" | 1.000

Sig. (2-tailed) .002 | .001 | .000 | .227 | .001 | .122 | .000
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Forwards, through statistical analysis,
we tried to establish the cutoff value of the
NLR which correlates with the necessity of
practicing intestinal resection in patients
with incisional hernias. Depending on the
binary variable resection yes or no, we set a
cutoff threshold of 2.553 with predictive
value, threshold for which we have the best

values of sensitivity and specificity as per-
formance parameters. Over this threshold
the sensitivity increases, so the patients or
the risk of resection is highly appreciated,
AUC=0,853 (Cl 95%=0.784 to 0.907), p <
0.001, Sensitivity 85.20%, Specificity
72.80%. The values are represented in
figure 2.
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Specificity: 72,8
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B -
? 40 |-
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Fig. 2. Establishing the cutoff value of NLR
that correlates with the indication of intestinal resection
DISCUSSION outbreak. On the other hand, it is recog-

In the vast majority of cases the appear-
ance of a local complication in patients
with incisional hernias (incarceration,
strangulation) determines the appearance of
a local inflammation which is frequently
followed by the onset of a systemic in-
flammatory syndrome. Usually the factor
that triggers systemic inflammatory syn-
drome is the activation of NEU (11). NEU
activation occurs in most of the cases fol-
lowing their migration to the inflammatory
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nized at present that LYM play an inhibito-
ry role in the migration of inflammatory
cells as well as neoplastic cells. It has also
been shown that increased LYM levels are
a marker of immune system activation (12,
13).

The increase of the NLR value in the
vast majority of cases denotes the increase
of the serum level of the NEU accompa-
nied by a relative decrease of LYM. Few
studies in the literature have investigated so
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far, the importance as a prognostic factor of
NLR in patients with incisional hernias
(14-16). In addition to the local inflamma-
tion that exists in patients with incisional
hernias, another factor that may explain the
increase of NLR in patients with intestinal
necrosis is the existence of mesenteric
ischemia, a fact also demonstrated by other
authors in the literature (17-19).

Several studies have shown that the
value of NLR correlates with the severity
and prognosis of inflammatory syndrome in
different conditions (20, 21). The major
advantage of determining the value of NLR
in patients with incisional hernias is that it
does not require special tests, it is only
necessary to perform blood hemograms,
blood tests that are not expensive and are
performed routinely in all patients admitted
in different hospital units.

In our study we observed that the NLR
median in patients who required bowel
resection was 4.566 and in the case of pa-
tients who did not require bowel resection
the NLR median was 2.045. Also, by statis-
tical analysis we established the cutoff
value of NLR that is predictive for the
necessity of practicing an intestinal resec-
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