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Summary

Introduction. Nowadays a significantly growing occurrence of multi-organ traumas is
observed, which are in general caused most often by traffic accidents, agriculture ac-
cidents as well as a result of crime. Abdomen and parenchymal organs’ traumas are very
common and significant comorbidity in such cases.

Aim. The aim of the study was to preasent own material comprising cases of the surgi-
cal treatment of parenchymal organ damage after blunt and acute abdominal trauma with
special emphasis on laparoscopy.

Material and methods. This study comprises 326 cases of parenchymal organ
injuries, hospitalized and treated in 1% Department of General and Endocrine Surgery
in years 2000 to 2015.

Results. Among examined population of patients, traumas of abdomen were most
commonly caused by traffic accidents. The majority of parenchymal organs’ injuries
coexisted with other traumas, only 23.5% of them were isolated. All patients were
diagnosed and treated. Laparoscopy was used as a method of diagnosis and treat-
ment in 88 cases.

Conclusions. Abdominal traumas are important diagnostic and therapeutic challenge
of the last years. Immediate and proper diagnosis and treatment significantly influences
the survival and recovery rates for patients. There’s also noticeable raise in use of laparos-
copy as a diagnostic and therapeutic method.

Streszczenie

Wstep. W ostatnich latach obserwuje sie wyrazny wzrost wystepowania urazéw
wielonarzadowych bedacych wynikiem wypadkéw komunikacyjnych, wypadkéw
w rolnictwie i przemy$le, a takze przestepstw z uzyciem ostrych narzedzi. Wsréd
urazéw wielonarzgdowych znaczng czg$¢ stanowia urazy jamy brzusznej i narzadéw
migzszowych.

Cel pracy. Celem pracy byto przedstawienie materiatu wtasnego w leczeniu chirurgicz-
nym uszkodzen narzaddéw migzszowych po urazach tepych i ostrych jamy brzusznej ze
szczegdlnym uwzglednieniem laparoskopii.

Materiat i metody. W pracy przedstawiono 326 chorych hospitalizowanych w | Klinice
Chirurgii Ogélnej i Endokrynologicznej w latach 2000-2015 z powodu urazéw narzadoéw
migzszowych jamy brzuszne;j.

Wyniki. Wéréd badanej populacji najczestszg przyczyng urazéw jamy brzusznej
byly wypadki komunikacyjne. Wiekszosci urazéw narzaddédw migzszowych towarzy-
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szyty obrazenia innych narzadéw, tylko 23,5% stanowity urazy izolowane. Najczesciej
obserwowano uszkodzenie watroby, $ledziony lub obu narzadéw jednoczes$nie. Pa-
cjentéw diagnozowano oraz wdrozono leczenie. U 88 chorych zastosowano laparo-
skopie jako metode diagnostyczno-lecznicza.

Whnioski. Urazy jamy brzusznej stanowig istotny problem diagnostyczno-leczniczy
obecnych czaséw. Szybka i wtasciwa diagnostyka oraz wdrozenie odpowiedniego
leczenia majg znaczacy wptyw na przezycie i powr6t do zdrowia pacjentéw. Coraz
cze$ciej wykorzystujemy laparoskopie jako metode nie tylko diagnostyczna, ale réw-

niez lecznicza.

INTRODUCTION

Abdominal injuries are an important medical chal-
lenge in the field of general surgery and emergency
medicine. Injuries are the third most common cause of
death in Poland after cardiovascular diseases and neo-
plasms and the first most common cause of death in
young people under 40 years old (1). In Poland, there
are approximately 3,5 million injuries per year and
post-traumatic mortality is 78/100.000 that is approx-
imately 30.000 people per year (2). One of the most
common causes of injuries, apart from assaults and
falls from heights, are traffic accidents. Annually there
are approximately 40.000 injuries and 3.000 deaths
in about 25.000 accidents (3). Worldwide, around
1,25 million people die each year due to traffic ac-
cidents (4). Statistics of Polish Police show that in
the last decade the number of accidents and deaths
caused by them decreased almost by half, but still
remains very high (3).

Multi-organ traumas are associated with life
threat, require urgent and proper diagnhosis and
treatment by a multidisciplinary team. Despite the
development of emergency medicine, imaging di-
agnostic techniques and surgical procedures, as
well as establishing a new standards for treatment
of multiple organ injuries, their mortality rate is still
high and varies form 15-30%.

Abdominal injuries are approximately 2% of all
traumas and are also more frequent among men (5).
Young people under 40 years old constitute 75% of to-
tal number of abdominal injury cases and 50% of them
are isolated abdominal traumas. Other abdominal in-
juries accompany traumas of other parts of the body,
including head, neck, chest and limbs (5). Among
victims with multiple injuries, more than 20% have ab-
dominal trauma and more than 50% patients who died
at the scene of accident had confirmed damage of the
abdominal organs.

The utmost cause of death as a result of multi-or-
gan injury is a hemorrhagic shock with its complica-
tions. Blunt and penetrating traumas can be distin-
guished among all abdominal injuries. Blunt injuries
are usually a result of traffic accidents, falls from
height, assaults, while penetrating injuries often re-
sult from the crime with sharp tools or are effects of
accidents in agriculture (6). As a result of injuries of
abdominal organs, hemorrhage or intestinal perfo-
ration usually occur. Not only parenchymal organs

such as liver or spleen, which injuries are mostly
accompanied by extensive bleeding into peritoneal
cavity, but also gastrointestinal tract can be dam-
aged.

Immediate and accurate diagnosis followed by im-
plementation of appropriate treatment increase the
chances of survival and enforces the recovery of the in-
jured patient. In case of abdominal trauma, apart from
physical examination, there are two major imaging di-
agnostic techniques: ultrasonography (USG) in FAST
protocol confirms presence of blood/fluid in peritoneal
cavity and computer tomography (CT), which allows
additionally to visualize air, fluid and extravasing con-
trast agent inside the abdomen. Diagnostic puncture
and lavage of peritoneal cavity can also be taken un-
der consideration. Due to increasing popularity and
availability of laparoscopy, it is also possible to apply
this method in diagnostics of abdominal parenchy-
mal organs’ trauma, especially in inconclusive cases.
The limitation is only the availability of equipment and
efficiency of the surgical team in laparoscopic tech-
niques.

Laparoscopy allows not only diagnostic, but also
treatment of bleeding or damage to abdominal
organs (7, 8). Despite advances in imaging tech-
niques, diagnosis of abdominal injuries remains
difficult, especially in patients with multiple injuries,
unconscious and with craniocerebral injuries. At the
appropriate time, unrecognized and thus incorrectly
treated abdominal injuries may lead to early post-
traumatic death (9) along with cranial and cerebral
injuries.

AIM

The aim of the study was to present own material
comprising cases of the surgical treatment of paren-
chymal organ damage after blunt and acute abdominal
trauma with special emphasis on laparoscopy.

MATERIAL AND METHODS

During 15 years between 2000 and 2015, 326 pa-
tients with abdominal trauma were hospitalized in the
Trauma Center and the 15t Department of General and
Endocrine Surgery of the University Hospital in Bialy-
stok. Among patients hospitalized due to abdominal
trauma, 128 (39.3%) were women and 198 (60.7%)
men aged between 16 and 83 years old. The average
age was 42.5 years old (fig. 1).
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39.3%

60.7%

E Women — 128 [ Men — 198

Fig. 1. Gender of patients hospitalized due to abdominal traumas

The mechanism of injury resulting in damage of
parenchymal organs was analyzed. Also performed
diagnostic methods were presented along with pre-
cise description of the type of damage to parenchymal
organs, as well as the coexisting pathologies, applied
treatment and its results.

RESULTS

Among 211 (64.7%) patients with parenchymal or-
gans’ injuries suffered a trauma as a result of traffic
accidents. 64 (19.6%) patients were hospitalized due
to penetrating abdominal trauma. A fall from height
was the cause of injury in 26 (8%) patients. 25 (7.7%)
patients were hospitalized after an assault (fig. 2 and
tab. 1).

7.7%

19.6%

[ Traffic accident
[ Fall form height [ Assault

[ Penetrating abdominal wounds

Fig. 2. Abdominal traumas mechanism

Tab. 1. Mechanism of abdominal injuries

Number of patients
Mechanism of abdominal injuries

n %
Traffic injuries 211 64.7
Sharp tools wounds 64 19.6
Fall from height 26 8
Assault 25 7.7
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Among 326 patients, only 77 (23.5%) had isolat-
ed abdominal trauma. In remaining 249 (76.5%) pa-
tients, a multi-organ trauma was diagnosed. Table 2
presents the types of damage associated with ab-
dominal injuries.

Tab. 2. Co-traumas of parenchymal organs of the abdomen
injuries
Number of patients

Co-traumas of parenchymal organs of
the abdomen injuries

n %
Craniocerebral trauma 85 26.1
Fracture:
limbs 145 44.5
pelvis 26 8.0
spine 21 6.4
Thoracic injury 70 21.5

In the diagnostics of abdominal parenchymal or-
gans’ trauma, in addition to physical examination,
imaging methods such as X-ray, ultrasound and
computer tomography as well as diagnostic lapa-
roscopy and laparotomy were used (tab. 3). Among
88 patients undergoing diagnostic laparoscopy, in
37 (42%) cases, conversion to laparotomy was nec-
essary. The remaining 51 (58%) patients underwent
laparoscopy as a diagnostic and therapeutic proce-
dure. In 37 (11.3%) patients diagnostic and thera-
peutic laparotomy was performed without previous
imaging diagnostics.

Tab. 3. Diagnostic procedures in abdominal injuries

Parenchymal organs injuries Number of patients

- diagnostics procedures

n %
Abdominal USG 254 77.9
CT 209 64.1
Abdominal + thorax RTG 250 79.7
Peritoneal cavity puncture 21 6.4
Diagnostics laparoscopy 88 27.0
Conversion to laparotomy 37 42.0
Diagnostics-treatment laparotomy 37 11.3

Among 326 hospitalized patients, all had liver
and/or spleen injuries. In 53 (16%) patients, simul-
taneous damage to both parenchymal organs was
observed. In 129 (40%), only the liver was damaged.
Spleen injury was diagnosed in 121 (37%) hospital-
ized patients, and subcapsular splenic hematoma in
23 (7%) patients (fig. 3). Figure 4 shows the deep
spleen rupture of its lower pole in the CT scan.
Figure 5 shows a computed tomography scan of
a spleen contusion.

In 47 patients, in addition to trauma of parenchy-
mal organs, injuries of other internal organs was
observed. Most frequently gastrointestinal perfora-
tion occurred, that is in 23 (7.1%) patients. Most of-
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[ Spleen injury

[ Spleen and liver injury W Supcapsular spleen hematoma

[ Liver injury

Fig. 3. Liver and spleen damages in own material

Fig. 4. Abdominal CT. Spleen contusion

Fig. 5. Abdominal CT. Spleen contusion

ten the small intestine was perforated in 15 (4.6%)
of those cases. In 14 patients, a kidney injury was
observed, in 11 cases concerned the left side. An-
other 5 patients (1.5%) had a cardiac wound. The
diaphragm rupture occurred in four cases - all re-
lated to the left side of diaphragm. In one traumat-
ic rupture of the diaphragm the size of the fracture
was over 6 cm, which led to the dislocation of the
stomach to the chest. The pancreas tail injury was
observed once (tab. 4). Coexisting bone damages
was reported in 251 (77%) patients.

Tab. 4. Abdominal co-injuries of parenchyma organs traumas

. Number of patients
Co-injuries of parenchymal organs

traumas n %
Small intestine perforation 15 4.6
Left kidney injury 11 3.4
Cardiac wound 5 1.5
Large intestine perforation 4 1.2
Stomach damage 4 1.2
Diaphragm rupture on the left side 4 1.2
Right kidney injury 3 0.9
Pancreatic tail injury 1 0.3

Among 326 patients treated due to trauma of pa-
renchymal organs, 291 (89.3%) underwent surgi-
cal treatment. In 98 cases splenectomies was per-
formed, 21 cases of splenic ruptures was also treated.
In 97 patients, hepatic injury was sutured, marginal
resection of the right lobe of the liver was performed
in 11 patients, partial resection of the left lobe in
5 cases, resection of the left lobe of the liver in the
next 2 patients, and 3 partial resections of the VI liver
segment. In 3 patients, the “packing” of the liver was
performed (tab. 5 and fig. 6).

Tab. 5. Surgical proceedings in injuries of parenchymal organs

. . Lo Number of patients
Surgical proceedings in injuries

of parenchymal organs

n %
Splenectomy 98 30.1
Spleen rupture treatment 21 6.4
Liver damage suture 67 20.6
Marginal resection of right lobe of the liver 11 3.4
Partial resection of left lobe of the liver 5 1.5
Partial resection of VI segment of the liver 3 0.9
Resection of left lobe of the liver 2 0.6
Liver “packing” 3 0.9

Furthermore, damage associated with trauma
of parenchymal organs was treated. In 13 cases
the perforation of the small intestine was sutured,
in two cases partial resection of the small intes-
tine was necessary. In 4 patients perforation of the
large intestine was sutured, in the another 4 cas-
es stomach wounds were sutured. One right side
nephrectomy was performed, and in 8 cases, the
kidney damage was treated conservatively. One
patient underwent partial resection of the pancre-
atic tail. In addition, 5 cardiac wounds were treated
and diaphragm suturing was performed in 4 pa-
tients (tab. 6).
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Fig. 6. Abdominal CT with contrast. Liver rupture. Active contrast
extravasation

Tab. 6. Surgical proceedings in co-injuries of internal organs

Surgical proceedings in co-injuries of Patients number

internal organs

n %
Small intestine perforation suture 13 4.0
Kidney injury treatment 8 25
Cardiac wound treatment 5 1.5
Large intestine perforation suture 4 1.2
Stomach wound suture 4 1.2
Diaphragm suture 4 1.2
Right nephrectomy 1 0.3
Partial resection of pancreatic tail 1 0.3

Among 326 patients hospitalized due to parenchy-
mal organs’ injuries, 35 were observed for a few days
due to subcapsular hematoma of the spleen or super-
ficial rupture of the liver. Patients had repeated control
USG of the abdominal cavity in the following days of
hospitalization. No surgery was necessary in any of
those patients.

During the hospitalization, an indications for blood
transfusion occurred in some cases. Among those
122 patients, pocked red blood cells (PRBCs) was
transfused in the amount of 2 to 18 units, and 74 pa-
tients had fresh frozen plasma (FFP) transfused from 3
to 13 units.

From 326 patients hospitalized due to damage of
parenchymal organs, 5 (1.5%) died, including 3 (0.9%)
early deaths below 48 hours and 2 (0.6%) late deaths
— after 48 hours. All death cases occurred in patients
with multi-organ trauma, treated by interdisciplinary
team (surgical, orthopedic, neurosurgical) and after
4-6 procedures.

DISCUSSION

Multi-organ injuries remain a diagnostic and ther-
apeutic issue in Poland and in the world, especially
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during the last decades. Abdominal injuries are im-
portant cause of morbidity and mortality. They occur
in all countries of the world, regardless of the level of
development and deserve the name of a pandemic.
Around 16,000 people are injured every day around
the globe as a result of trauma, which gives about
5.8 million deaths per year worldwide (10, 11). In-
juries remain the most common cause of death
and disability in children and young adults under
40 years old (2).

In Canada, mortality due to serious injuries is es-
timated at 71.5 per 100 thousand, in Germany it is
25 per 100 thousand, and in Poland it reaches 78
per 100 thousand (2, 12, 13). It is worth mentioning,
that over 50% of victims of multiple organ injuries
die before reaching the hospital (14). In Western
Europe, also in Poland, in recent years, a decreas-
ing frequency of accidents is observed (3). From an
economic point of view, injuries are a direct source
of medical costs, as well as costs resulting from dis-
ability of the injured (15, 16).

Abdominal injuries are divided into blunt and pen-
etrating. The frequency of both varies depending
on the region of the world and the political situa-
tion. In regions where military operations are con-
ducted, with high percentage of crime and aggres-
sion, penetrating traumas are dominating. During
peace, in developed countries, the predominance
of blunt injuries is observed, most often as a result
of traffic accidents, and less frequently falls from
heights (17, 18). Only 50% of abdominal injuries are
isolated injuries, the remaining 50% coexist with in-
juries of other parts of the body.

Because multi-organ injuries usually result from
high energy affecting the whole body, it is not sur-
prising that traffic accidents are the overwhelming
cause of death and serious injury in Europe (19).
In case of multiple injuries, the diagnosis of abdom-
inal injuries brings difficulties, in particular, when
accompanied by craniocerebral injuries, in uncon-
scious patients, under the influence of alcohol.
Transport to the hospital, immediate and proper di-
agnosis and later treatment directly correlate with
patients’ survival rates.

The preliminary assessment of a patient with ab-
dominal trauma includes physical examination and
ultrasonography in accordance with the FAST con-
cept in order to diagnose bleeding into the perito-
neal cavity. If the patient is hemodynamically stable,
the most important diagnostic procedure to perform
is computed tomography (20, 21). Currently, with
the development of imaging techniques, diagnos-
tic peritoneal lavage has a minor importance (22).
Determining the therapeutic procedure takes into
account the physiological parameters of the patient
along with the complexity of individual injuries. Due
to the wider use of laparoscopy, it is also possible to
apply this method in the diagnosis and treatment of
certain abdominal injuries.
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It is possible to treat most of the injuries laparo-
scopically. The limitation is only the availability of
equipment and the training of the surgical team
in the laparoscopic technique (7, 8). World litera-
ture emphasizes the advantages of laparoscopy.
It is safe, minimally invasive method of treating ab-
dominal injuries with shorter time of hospitalization
and recovery, less blood loss and a faster return to
a normal diet (23, 24). According to South African
surgeons, for hemodynamically stable patients di-
agnostic-therapeutic laparoscopy is an appropriate
way to deal with abdominal injuries and possible
conversion to laparotomy is not a complication, but
rather a correct finalization of the therapeutic pro-
cess in situations that require such procedure (25).
In our study, among 88 performed laparoscopies
51 (58%) proved to be sufficient diagnostic and ther-
apeutic procedures.

In Europe, most liver damage is caused by blunt
injuries (17). The first-choice procedure depends
on the type of liver injury. In case of extensive liv-
er injuries, it is advisable for centers inexperienced
in liver surgery to perform “packing” and transfer
the patient to a specialist center. In our material,
in 3 (0.9%) patients it was necessary to apply such
procedure.

Among spleen injuries, usually parenchymal con-
tusion and subcapsular hematomas are observed, in
some rare cases spleen is disintegrated. Patient ob-
servation and thoughtful qualification for laparotomy
and splenectomy is of huge importance, especially in
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