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Therapeutic delays in cases of external incarcerated hernias typically result in increasing

morbidity, mortality, and health expenditures. We investigated the diagnostic role of

blood fibrinogen level, white blood count (WBC), mean platelet volume (MPV), and

platelet distribution width (PDW) in patients with incarcerated hernia. Two groups, each

containing 100 patients, were studied. Group A underwent elective, and group B

underwent incarcerated and urgent external hernia repair. We observed high fibrinogen

and WBC levels but low MPV and PDW values for patients in group B. Contrary to our

expectations, we found lower MPV and PDW values in the complicated group than in the

elective group. The morbidity rate and cost burden were higher in group B, and the

results were statistically significant. Early operation should be recommended for patients

with incarcerated external hernias if their fibrinogen and WBC levels are high.
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External strangulated hernia is one of the most
common causes of intestinal obstruction espe-

cially in the elderly. Delay in treatment may be
dangerous.1 Andrews found that the need of bowel
resection rate was 27% and the mortality rate was
21% when diagnosis was delayed more than 48
hours; whereas these rates were 7% and 1.4% when
diagnosis was obtained in the first 24 hours.2 In
addition to increased morbidity and mortality rates,

a delay in the treatment of strangulated external
hernias is associated with extended hospital stays
and an increased need for intensive care, thereby
resulting in increased health costs. Of course,
clinical signs and symptoms are the most important
evidences in diagnosis of incarcerated hernias. In
order to make correct diagnosis, we also have
powerful weapons such as radiologic imaging
methods. However, these clinical and radiologic
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evidences show complications, especially intestinal
perforation due to incarceration. Awareness of prob-
able complications is essential. In this regard, we
sometimes need simple methods to alert us. The
white blood count (WBC), mean platelet volume
(MPV), platelet distribution width (PDW), and blood
fibrinogen level have been shown to be valuable
predictive parameters for ischemic events in different
parts of the body.3–9 There are probable ischemic
tissues and organs in incarcerated hernia sac. So, in
this study, we aimed to investigate the effectiveness of
these simple blood tests in diagnosis. Generally, there
is no problem in diagnosis, but sometimes the delay
in treatment results in additional morbidity such as a
need for bowel resection.

Materials and Methods

A retrospective hospital-based study was carried
out on 223 consecutive patients over a period of 3
years. Clearance from the local institutional ethical
committee was obtained. Consecutive patients older
than 18 years who had incarcerated groin or ventral

hernia were included the study. In the same period
and in the same age group, consecutive patients
who had nonincarcerated groin or ventral hernia
were selected as the control group. Exclusion criteria
were the only deficiencies in collecting knowledge
from the patient files according to the study
protocol. We enrolled the data of consecutive
patients retrospectively until achieving the target
number of 100 for each group. During sample
selection, 23 patients were excluded from the study
because of missing patient files. The remaining
patients included in the study were divided into 2
groups for the study. Each group contained 100
patients. Group A included patients who were
admitted to the general surgery clinic for elective
external hernia repair. In contrast, group B included
patients who were admitted to the hospital for
incarcerated external hernias and referred to the
general surgery clinic for treatment. Data were
collected for the following parameters for each
patient: age; sex; hernia type and location; duration
of hernia; duration of symptoms; preoperative
WBC, blood fibrinogen level, MPV, and PDW;
operation type; duration of hospital stay; need for
intensive care; and total cost for treatment. Hospital
records of patients with fibrinogen levels were easy
to find. Depending on the properties of kits used to
measure preoperative coagulation parameters in the
period of study, it was possible to obtain knowledge
about fibrinogen levels. In group B, 27 patients had
strangulated organs located in hernia sacs, while the
remaining 73 patients did not. The strangulated
organs involved in this subgroup of group B
included 7 small intestines, 2 colons, and 18 omenta.
The demographic and clinical characteristics of the
patients in groups A and B are summarized in Fig. 1
and Table 1. External abdominal hernias were
categorized into the following 2 main groups: groin
hernias and ventral hernias. Recurrent cases were
enrolled in each group separately.

For the hematologic measurements, we used a
Coulter LH 780 Hematology Analyzer (Beckman
Coulter Inc, Brea, CA) and the Siemens Healthcare
Diagnostics BCS XP System (Siemens AG, Berlin,
Germany). Blood samples were collected at the time
of admission to the emergency department in group
B, and at any time during the preoperative
preparation period for elective surgery in group A.
Normal value ranges for WBC, fibrinogen, MPV,
and PDW were 5200 to 11,400/lL, 180 to 350 mg/
dL, 7.2 to 11.1 fL, and 44% to 56%, respectively. A
comparison of these parameters for groups A and B
is shown in Fig. 2.

Fig. 1 Distribution of the patients in groups and types of

resections in the group of patients with incarcerated external

hernias.
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Statistical analysis

The data analysis was performed using SPSS for

Windows, Version 11.5 (SPSS Inc, Chicago, IL). The

normality of the distributions of continuous vari-

ables was determined via the Shapiro-Wilk test.

Levene’s test was used for the evaluation of the

equality of variances. Data were reported as mean

6 SD or median and range where applicable. The
differences between the data from the groups were

compared via Student t test or Mann-Whitney U

test where appropriate. When more than 2 inde-

pendent groups were considered, the Kruskal-

Wallis test was applied for the comparisons of the

median values. When the P values from the

Kruskal-Wallis test were statistically significant,

Conover’s nonparametric multiple comparison test

was used to determine which group differed from

the others. The categoric data were analyzed using

Pearson’s k2 or Fisher’s exact test where appropri-

ate. Degrees of association between continuous

variables were evaluated via Spearman’s correla-

tion analysis. Multiple linear regression analysis

was used to assess the differences between groups

in terms of WBC, fibrinogen, MPV, and PDW after

adjustment for age, sex, and comorbidity. The

coefficient of regression and the 95% confidence

interval for each independent variable were also

calculated. Moreover, a logarithmic transformation

was applied for fibrinogen, MPV, and PDW

because the data associated with these parameters

were not normally distributed. A P value ,0.05

was considered statistically significant.

Results

Patients in group A were younger than those in
group B with mean ages of 47.7 and 58.7 years,
respectively (P , 0.001). Furthermore, 87% and 57%
of patients in groups A and B, respectively, were
younger than 65 years old. A statistically signifi-
cantly higher number of women were part of group
B than group A (P , 0.001). Additionally, more
comorbid diseases were observed in group B, and
this finding was statistically significant as well (P ¼
0.030). Naturally, the mean duration of having the
hernia was longer in the elective group (i.e., group
A), and the mean time for symptomatic complaint
was shorter in the incarcerated group (i.e., group B,
P , 0.001). No statistically significant differences
were observed between the groups in terms of
location of the hernias (P ¼ 0.882).

The WBC and fibrinogen levels were statistically
higher in group B than in group A (P , 0.001), but
the MPV and PDW values were lower in group B as
compared with that of group A (P ¼ 0.019 and P ¼
0.042, respectively). Also, the fibrinogen levels were
statistically higher in the strangulated subgroup of
group B than in the nonstrangulated subgroup of
group B (P , 0.001).

Omentectomy and bowel resection rates were
significantly higher, but the reduction rate was
significantly lower in the incarcerated group (i.e.,
group B) as compared with the elective group (i.e.,
group A) (P , 0.001). The mean length of hospital
stay was longer, and the mean cost burden was
higher in group B as compared with that of group A;
moreover, these results were statistically significant

Table 1 Demographic and clinical characteristics of the patients

Group A elective (nonincarcerated; n ¼ 100) Group B urgent (incarcerated; n ¼ 100) P value

Age, y 47.7 6 14.3 58.7 6 17.0 ,0.001
Sex (female/male) 21%/79% 55%/45% ,0.001
Comorbid diseases 17% 30% 0.030

Hernia types 0.882

Groin 65% 66%
Primer 60% 60%
Recurrent 5% 6%

Ventral 35% 34%
Primer 19% 16%
Recurrent 16% 18%

Resection - 9% 0.003
Needing ICU - 7% 0.014
Hospital stay (days) 1.89 (1–22) 3.75 (1–35) ,0.001
Mortality - 5% 0.059
Cost burden (TL) 1014 (615–5056) 2918 (631–47,386) ,0.001

TL, Turkish lira.
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(P , 0.001). The ratios of group B to group A for

hospital stay and costs were 3.75:1.89 days and

2918:1014 Turkish liras, respectively. The need for

intensive care was found to be significantly higher

in the incarcerated group (i.e., group B) as compared

with the elective group (i.e., group A) (P ¼ 0.014).

Although the mortality rate was higher in group B

as compared with group A, no statistically signifi-

cant difference was observed between these groups

for these data (P ¼ 0.059).

In group B, no statistically significant differences

were observed between the need for intensive care

and the values of WBC, MPV, and PDW (P . 0.05);

however, the fibrinogen level was significantly

higher in the patients needing intensive care (P ¼

0.005). In group B, no statistically significant

differences were observed between mortality and

the WBC, MPV, and PDW values (P . 0.05);

however, fibrinogen levels were significantly higher

in the patients who died as compared with that of

those who lived (P ¼ 0.047).

When we compared cost and the WBC, MPV,

PDW, and fibrinogen levels for group B, we found

no significant correlations between cost and WBC,

cost and MPV, or cost and PDW values (P . 0.05);

however, the cost increased with increasing fibrin-

ogen levels (r¼0.535; P , 0.001). In the patients who

had bowel resections, the WBC levels and fibrinogen

levels were significantly higher (P , 0.05), but no

statistically significant differences were observed for

Fig. 2 Comparison of WBC, fibrinogen, MPV, and PDW levels between the groups. The horizontal line in the middle of each box

indicates the median, while the top and bottom borders of the box mark the 25th and 75th percentiles, respectively. The whiskers above

and below the boxes mark the maximum and minimum values, respectively.
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MPV and PDW levels as compared with that of the
other patients whose incarcerated hernias were only
reduced (i.e., P values were 0.610 and 0.767,
respectively).

WBC and fibrinogen levels were lower, while
MPV and PDW values were higher in the elective
group (i.e., group A) as compared with that of the
incarcerated group (i.e., group B) in multiple linear
regression analysis.

When we look at the evaluation of mortality in
laboratory tests of independent factors, an increase
in fibrinogen levels by 1 mg/dL was associated with
a 1.010-fold increase in mortality (P ¼ 0.004).
Moreover, an increase in fibrinogen levels by 1
mg/dL was associated with a 1.010-fold increase in
the need for intensive care (P , 0.001). Additionally,
cost significantly increased as the fibrinogen and
WBC levels increased (P , 0.001).

Discussion

Fibrinogen levels have been associated with ische-
mic coronary heart disorders (i.e., high fibrinogen
levels are associated with a poor prognosis).4,5

Similar patterns are present in ischemic stroke
events.6 Fibrinogen has a very important role in
intravascular thrombosis An African study found
that high fibrinogen levels are associated with
thromboembolic events and poor prognosis in
patients with femoral hernias.3 In our study, high
fibrinogen levels were associated with incarcerated
hernias. We observed positive correlations between
high fibrinogen levels and the need for intensive
care, an increased bowel resection rate, increased
hospital stays, and increased costs (i.e., approxi-
mately 3 times higher). Increased levels of fibrino-
gen were also found in patients who died. The
findings for WBC were also similar to these
findings.

The association of high MPV and PDW values
with poor prognosis and mortality rates in ischemic
heart diseases were investigated in prospective and
retrospective studies, and positive correlations were
found.7,8 In the study by Greisenegger et al,9 high
MPV values were found were associated with poor
prognosis for patients with acute ischemic cerebro-
vascular events. MPV is considered a marker for
platelet function. Big platelets have more dense
granules, so they have the ability to produce high
levels of thromboxane A2. Moreover, high MPV has
been associated with poor clinical outcome in many
kinds of thromboembolic events, especially myocar-
dial ischemic disorders, acute ischemic cerebrovas-

cular events, septicemia, diabetes, and congestive
heart failure.9 The study by Kucukardali et al10

revealed a positive correlation between MPV and
the APACHE II scores of intensive care unit patients.
In another study, high MPV levels were found in
marked episodes of thrombocytosis due to bacterial
infection.11 A high MPV value in a patient with a
bacterial infection indicates septicemia; moreover, a
persistent rise or further increase indicates that the
current treatment is inadequate.12,13 We expected to
find high MPV and PDW values in the incarcerated
hernia group. However, we found no correlation
between these factors and the fibrinogen and WBC
parameters. Of interest, MPV and PDW were
significantly lower in the incarcerated hernia group.
On the other hand, MPV and PDW values have been
shown to be lower in the early phases of systemic
inflammatory response syndromes, such as sepsis,
and then they tend to increase as platelet counts
decrease.12,14–16 Therefore, we may have seen
reduced levels owing to the time at which our
blood samples were collected (i.e., within this early
period). To further investigate this issue, we need to
conduct prospective randomized experimental stud-
ies. Complications after emergent groin hernia
repair in adults can be serious. Because of the high
morbidity and mortality associated with incarcera-
tion, early diagnosis and elective repair of uncom-
plicated groin hernias should be done whenever
possible. Bowel resections are mainly needed in the
treatment of femoral hernias. Overall, morbidity but
not mortality is significantly affected by the bowel
resection process.17 In a recent study, the factors
associated with bowel resection rates were analyzed
in patients with incarcerated groin hernia, and high
rates were found in female patients, patients older
than 65 years, and those with a femoral hernia;
delay in diagnosis was found to be an important risk
factor.18 Kulah et al19 found similar results in 385
consecutive adult cases with incarcerated hernia in a
retrospective study. These researchers conducted
another review of 189 elderly patients (i.e., over 65
years of age) who underwent emergency hernia
repair and concluded that early elective surgery is
preferred for elderly patients with external herni-
as.20 In our study, group B comprised incarcerated
hernia cases that were significantly older than in
group A, and women were represented in larger
numbers in this population. Also, a statistically
significantly high bowel resection rate was observed
in the incarcerated hernia group. The mortality rate
was high in this second group, but the difference
was not statistically significant. In another study,
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male patients who were 55 years or older were
randomly assigned to observation or operation; the
researchers suggested repair of asymptomatic in-
guinal hernias due to possible potentially serious
morbidity.21

Ultimately, especially in incarcerated external
hernias, waiting involves such risks as increased
strangulation probability, morbidity, mortality, and
overall treatment costs. Early operations are recom-
mended for these patients if their fibrinogen and
WBC levels are high.
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