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Non-surgical follow-up success in blunt abdominal trauma.
Can we protect patients with blunt abdominal trauma from

surgery?
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ABSTRACT

Backgrounds: Abdominal traumas have an important place in the emergency room. Historically, surgical intervention
was adopted as a treatment method for liver and spleen traumas. However, with the development of imaging methods, the
possibility of non-surgical follow-up was obtained. In this study, the advantages and disadvantages of conservative treatment

for surgical intervention were investigated.

Material and Method: The patients with complaints of blunt abdominal trauma, who were admitted to the third step research
center emergency service during the 27-month period and were referred to general surgery, were retrospectively examined.

Results: Of patients, 58.2% (n=53) was monitored conservatively, 34.1% (n=31) had splenectomy and 4.4% (n=4) underwent
the primary repair due to isolated liver injury, and both splenectomy and liver primary repair were performed in 3.3% (n=3)

because of multiple solid organ injury. We observed that the injuries of non-surgical spleen trauma patients changed between
grade I and III. All patients with grade IV-V injuries underwent splenectomy. Patients with decreased hematocrit and whose
hematocrit did not increase despite erythrocyte replacement were operated on.

Conclusion: In this study, it was explained that patients who were followed up without surgery did not need surgery and that
both liver trauma and spleen trauma should be given the chance to follow up without surgery.
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INTRODUCTION

Traumas constitute an important part of emergency
service admissions. In developing countries, traumas are
among the main causes of mortality and morbidity under
the age of 45. The abdomen is the third most frequently
injured part of the body (1). Approximately 7.5% of trauma
patients in Turkey are treated in the general surgery
department (2). The general state of the patient should be
taken into account when evaluating abdominal traumas.
The abdomen has a large number of organs, which have
different characteristics and are mobile or stationary
(3). The most injured solid organs in blunt abdominal
trauma are the spleen and liver (4). According to physical
examination and imaging performed in the emergency
department, patients who have the necessary surgery must
be diagnosed quickly and should be operated.
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Historically, most of the abdominal traumas have been
operated, however, the development of imaging methods
and patient follow-up opportunities increase the view of
non-surgical follow-up. Non-operative Treatment (NOT)
is standard in patients who have a non-acute blunt hepatic
injury and are hemodynamically stable. Successful NOT
may provide the low need for transfusion, low infection
rate, can reduce hospital stay duration and have a positive
effect on survival in hemodynamically stable patients with
high-grade liver injuries (5). However, it has been reported
that the chances of success are lower when there is a spleen
trauma or kidney injury accompanying liver injuries (6).

In this study, the frequency of abdominal organs injury,
conservative approach and surgical outcomes of patients
admitted to the emergency department with blunt
abdominal trauma were reported.
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MATERIAL AND METHOD

Ethical Approval

The study was approved by The Hitit University Medical
Faculty Erol Olgok Training and Research Hospital
Non-interventional Research Ethics Committee (Date:
26.10.2018, Decision No: 2018-180). Informed consent
was received from all patients. All procedures were
performed adhered to the ethical rules and the principles
of the Declaration of Helsinki.

Patients

The patients who applied to the emergency department of
Hitit University Medical Faculty Erol Olgok Training and
Research Hospital on 01.01.2016-01.03.2018 due to blunt
abdominal injury were retrospectively evaluated. Records
for all patients were obtained from their files. Patients
who we could not access the sufficient information on
and the cross-sectional imaging examinations from the
files were excluded. Patients with suspected hollow organ
injuries were excluded from the study. Demographic
characteristics, ~cross-sectional examinations, which
organs were injured, surgery type, duration of hospital stay,
mortality and morbidity of the patients were evaluated.

Patient Monitoring

Conservative treatment was performed for abdominal
injuries of patients who were hemodynamically stable
without any signs of peritonitis. The patients underwent
surgery when their hemodynamics disappeared or when
there was a deterioration in the clinical course.

Statistical Analysis
SPSS 20.0 program was used for statistical data. The
data were recorded as percentage, mean, frequency and
standard deviation.

RESULTS

General Findings

In the 27-month period, a total of 690 patients with blunt
abdominal trauma applied to the emergency room and
were referred to our clinic. Ninety-one of the patients were
hospitalized and treated. All of these patients were firstly
evaluated by the consultant general surgeon and decided
to be hospitalized. 39.6% of patients (n:36) is female, 60.4%
(n:55) is male, and total average age is 45,4. The majority of
traumas were between 274 and 6 decades.

Initial Evaluation

During the cross-sectional examination made in the
emergency room, it was observed that 29.7% (n:29)
had a general body trauma, 39.6% (n:36) had a spleen
laceration, 9.9% (n:9) had a liver laceration, 7.7% (n:7)
had a liver and spleen laceration, and 13.2% (n:12) had
an intraabdominal free fluid, however any solid organ
damage that accompanied was not detected. In addition,
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the hematocrit values at the time of admission and the
control hematocrit values at the 4th hour were evaluated.

Clinical Course

When the clinical course of the patients was examined,
it was observed that 58.2% (n: 53) of the patients was
conservatively followed up, 34.1% (n: 31) had splenectomy,
%4.4 (n:4) underwent primary repair due to isolated liver
injury, 3.3% (n:3) underwent both splenectomy and liver
primary repair due to multiple solid organs injury. Patients
with general trauma (n:27) were all conservatively followed
up and none of them had any surgical requirements. In
the follow-up of these patients, hematocrit decline was
an average of 1.52 units and no blood transfusions were
performed. We observed that 9 patients with isolated
spleen laceration were followed up without surgery, and
27 patients had a splenectomy. The average reduction of
the mean hematocrit in the non-operated patients was 2.5
units and it was 8 units for the operated patients.

Radiological Findings

When cross-sectional imaging was examined, it was
observed that there were 6 patients with grade I, 2 patients
with grade II, and 1 patient with grade III in the non-
surgical follow-up group with isolated spleen trauma.
The cross-sectional imaging methods of the patients
with isolated spleen trauma were examined, there were 4
patients with grade II, 9 patients with grade III, 13 patients
with grade IV and 2 patients with grade V laceration.

Treatment Follow-up

In this study, 7 of 9 patients who were detected to have
liver laceration were followed as conservatively, whereas
two patients underwent primary liver suturation.
According to the distribution of these patients, 5 patients
had grade I-II injuries and 4 patients had grade IV
injuries. All patients with grade I-II injuries and 2 of the
patients with grade IV injuries were followed up without
surgery. The average hematocrit decline in patients with
no surgery was 3.5 units, while the decline in operated
patients was 5 units. In the imaging, multiple solid organ
injuries were detected in 7 patients, 2 of them had an only
splenectomy, 2 had liver repair, and the other 3 had both
liver suturation and splenectomy due to liver and spleen
injury. The hematocrit decline during the follow-up of
these patients was 10 units. Patients, who were reported
to have fluid only in the abdomen and had not a solid
organ injury in the tomography, were examined, 10 of
the patients were followed up conservatively, while 2
patients underwent the splenectomy. The mean decrease
in hematocrit in these patients was 1 unit in the non-
operated followed group and 13.5 unit in the operated
patient group. The mean duration of hospitalization was
6.9 (1-24) days. This period was approximately 5.7 days
in patients who were followed up without surgery while
was 8.5 in the patients with surgery.
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DISCUSSION

Historically, the operational methods have been preferred
in all patients with abdominal trauma by looking at
physical examination findings (7,8). However, with the
development of imaging technologies, non-operative
methods have been preferred (9). Various studies report
that patients can be followed up non-operatively when
theyarehemodynamically stable, regardless of the severity
of the injury. However, in the case of deterioration of the
general condition of these patients or if they need more
than 5 units of blood transfusions within 24 hours, the
preparations for emergency surgery should be made (10).
Patients should be closely followed up hemodynamically
and should be re-evaluated with cross-sectional imaging
methods and ultrasound imaging as needed.

The most injured organ in patients with blunt abdominal
trauma is the spleen (11). Historically, splenectomy
has been the preferred method in most of the high-
grade splenic injuries, however, surgeons have begun
to prefer postoperative follow-up because of infectious
complications in post-splenectomy. The American
Association for the Surgery of Trauma developed a
grading system for spleen injuries. The literature studies
show that a significant mortality rate (22.7%) is present
in grade V laceration (12-14). This grading system
assists surgeons in choosing the treatment method of the
patient. In this study, 36 patients with isolated splenic
laceration were present. 75% of these patients underwent
splenectomy, and 25% of these patients were followed up
non-operatively. Patients with non-surgical follow-up
had spleen laceration between grade I-III. In the follow-
up of these patients, an average decrease of 2.5 units of
hematocrit was observed. However, this decline was not
evaluated as important because there was no evidence
for any acute bleeding. Therefore, the available data are
important, and the experience of the team following the
patient with blunt abdominal trauma is important in the
interpretation of these data. Thus, it can protect patients
from unnecessary surgery and from the possibility of a
ruptured spleen.

According to the degree of injury of the operated patients,
there were 4 patients with a grade II injury, 9 patients
with grade III injuries, 13 patients with grade IV, and 2
patients with grade V. Patients with low-level injuries or
being hemodynamically stable were followed up without
surgery. However, it was observed that 6 patients with
grade II-I1I injuries were hemodynamically unstable at the
time of admission and 3 of them were operated because
of free organ perforation. In addition, 4 patients with
hypotension, with more than 10 units of hematocrit decline,
and with grade II-1III spleen laceration were operated, then
splenectomy procedure was performed. Four patients
with grade II-III injuries were operated due to hematocrit

decline more than 15 units between the hematocrit values
at the time of admission and the 4th-hour control results.
Several studies have reported cases of delayed splenic
rupture in patients followed up without surgery (15). In
this study, splenectomy was applied to 4 patients, who were
not given an operation decision at the time of admission,
due to hematocrit decline and hemorrhagic bleeding
detected through the imaging techniques. Non-surgical
follow-up may shorten the duration of hospitalization of
patients, but may require prolonged immobilization of the
patient, may cause abscess of hematomas that may occur,
and may cause delayed hemorrhages, therefore surgeons
should be careful in the decision making (15,16). Mortality
and morbidity were not detected in the non-surgical
follow-up group, while the number of deaths was 3 in
the splenectomy group. However, we observed that these
patients had a higher energy and non-abdominal injuries.

In blunt abdominal traumas, the second most frequently
injured organ after the spleen is the liver. It is known to
be injured at the rate of 1-8%. In the past, surgery was
recommended for all patients with liver injury, because
the majority of abdominal traumas were caused by liver
injuries (17). Liver injuries were graded by the American
Association for the Surgery of Trauma. According to the
severity of the injuries in the liver, it is divided into grades
between I and VI (13).The two patients who underwent
surgery had grade 4 lacerations but were found to be
hemodynamically unstable at the time of admission.
The failure rate of non-surgical follow-up in studies has
been reported as 6% (18,19). In the present study, none
of the patients who were followed up without surgery had
no delayed surgical requirements. Recent studies have
reported that the success rate of non-surgical follow-up in
patients with high-grade liver injuries is between 60-70%
(20,21). In the present study, for 4 patients with Grade
IV injuries, non-surgical follow up was achieved at the
rate of 50%. The reason for the low rate of non-surgical
follow-up may be the absence of vascular embolization at
the center of the study.

Although no solid organ damage is detected in imaging
methods, patients with intra-abdominal free fluid should
be closely followed up. These patients can have free
abdominal fluid due to mesenteric vascular structures
or solid organ damage (22-24). In this study, we
observed that 2 of 12 patients, who did not have solid
organ damage at the time of admission or did not show
a significant decrease in hematocrit level, underwent
splenectomy operation. These two patients had a grade-4
splenic injury. Although the sensitivity and specificity of
the computed tomography reach 80% in spleen injuries,
it should be kept in mind that there may be injuries that
imaging methods can miss in blunt abdominal trauma
(25,26).
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The most common complications encountered in
patients undergoing splenectomy due to trauma or liver
repair are wound infection, pneumonia, sepsis, and
ARDS. Non-operative follow-up of patients with blunt
abdominal trauma reduces the duration of hospital stay
as well as protecting the patient from the possibility
of postoperative complications (27,28). In this study,
the duration of hospitalization of the patients who
were followed-up without surgery was found to be
significantly lower. On the other hand, the most common
complications are bilioma, pseudoaneurysm and intra-
abdominal abscess in patients with non-operative
follow-up (29,30). In this study, no complication was
detected in the patients without surgery who were
followed up, and 4 of the operated patients developed
an infection

\

Figure 2. Liver laceration

CONCLUSION

The present study showed that low-grade liver and spleen
injuries can be successfully followed up without surgery.
On the other hand, non-operative follow-up has its own
complications. The days of hospitalization and the time
of return to work are shorter in non-surgical follow-up.
These complications should be taken care of, additional
interventions should be performed if it develops.
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