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Streszczenie
Wprowadzenie. Wraz z postępem cywilizacji i towarzyszącym temu rozwojem motoryzacji i wzrostem agresji 
społecznej w Polsce i na świecie w ciągu ostatnich lat obserwuje się stały wzrost odsetka urazów wielonarządowych, 
w tym urazów brzucha i wynikający z tego wzrost liczby uszkodzeń wątroby i śledziony. Na skutek tego rodzaju 
urazów wzrasta liczba zgonów wśród objawów wstrząsu krwotocznego.
Materiał i metody. W pracy przedstawiono 126 chorych hospitalizowanych w latach 2000–2010 po ostrych i tę-
pych urazach narządów miąższowych jamy brzusznej.
Wyniki. Stwierdzono, iż największa liczba urazów narządów miąższowych była spowodowana wypadkiem komu-
nikacyjnym. W analizowanej grupie chorych najczęściej rozpoznano uszkodzenie wątroby, uraz śledziony oraz 
jednoczesne uszkodzenie wątroby i śledziony. Najczęściej zarówno wśród uszkodzeń wątroby, jak i śledziony wy-
stąpiło rozerwanie miąższu. Stosowano różnorodne zabiegi chirurgiczne w celu zaopatrzenia uszkodzeń, również 
wykorzystując laparoskopię jako metodę diagnostyczną i leczniczą. Spośród 126 pacjentów hospitalizowanych 
z powodu uszkodzeń narządów miąższowych 9 pacjentów zmarło. 
Wnioski. Uszkodzenia narządów miąższowych po urazach jamy brzusznej są ważnym zagadnieniem chirurgii 
w obecnych czasach. Techniki laparoskopowe również w chirurgii urazowej są coraz powszechniej wykorzysty-
wane jako metoda zarówno lecznicza, jak i diagnostyczna. Obecnie w niektórych urazach śledziony obserwacja 
i leczenie zachowawcze są możliwe z racji dostępności wysokospecjalistycznej diagnostyki obrazowej (Adv Clin 
Exp Med 2012, 21, 2, 193–200).
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Abstract
Background. Social developments have brought increases in both motorization and violence worldwide, including in 
Poland, which has meant a steady increase in the percentage of multi-organ injuries, including abdominal, spleen and 
liver injuries. As a result of these injuries, the number of deaths from hemorrhagic shock is constantly growing.
Material and Methods. The study presents 126 patients hospitalized after blunt and penetrating abdominal paren-
chymatous organ traumas over a 10-year period (2000–2010). 
Results. The majority of parenchymatous organ traumas in the study period resulted from traffic accidents. The 
examined group included cases of liver injury, spleen injury and simultaneous liver and spleen damage. Among 
liver and spleen injuries, the most frequent was parenchymal rupture. A variety of surgical procedures were ap-
plied, including laparoscopy used as both a diagnostic and therapeutic method. Among the 126 patients hospital-
ized after parenchymatous organ traumas, nine died. 
Conclusions. Parenchymatous organ injuries after abdominal traumas are a very important surgical issue nowa-
days. Laparoscopy is increasingly frequently applied both as a diagnostic and therapeutic and technique. Due to the 
accessibility of highly specialized imaging diagnostics, observation and conservative treatment in spleen injuries is 
now possible (Adv Clin Exp Med 2012, 21, 2, 193–200).
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In terms of serious risk to health and life, ab-
dominal traumas are an important surgical issue 
calling for diagnostic and therapeutic treatment as 
quickly as possible. Injuries of the parenchymatous 
organs, often with bleeding into the peritoneal cav-
ity, are frequently observed as a result of abdomi-
nal traumas. A dynamic increase in the number of 
patients with multiple bodily injuries is one conse-
quence of steady increases in the number of traf-
fic accidents, which are the main cause of trauma 
worldwide, including in Poland [1, 2]. Diagnostic 
and therapeutic treatment in cases of multi-organ 
injuries is a complex issue, difficult to organize and 
requiring an interdisciplinary approach. Despite ad-
vances in emergency medicine, surgical techniques 
and standards of treatment in cases of multi-organ 
injury, post-traumatic mortality is still high, from 
15% to 30%. In Poland there are approximately 
30,000 post-traumatic mortalities per year; of these, 
6000 to 7000 are deaths due to injuries sustained in 
traffic accidents [3, 4]. Post-traumatic injuries are 
the third cause of death in Poland, after cardiovas-
cular diseases and tumors. Among people under 
40 years old they are the leading cause of death [5].

According to epidemiological data, abdominal 
injuries are approximately 2% of all traumas [6]. 
Only 50% of cases are isolated abdominal trau-
mas; the rest are accompanied by injuries to other 
parts of the body (the head, chest, limbs and/or 
pelvis) [6]. The most frequent causes of abdominal 
injuries are blunt abdominal traumas due to traffic 
accidents or falls from a height. At the same time, 
a significant increase is observed in the number 
of penetrating abdominal wounds resulting from 
growing rates of both criminal violence and agri-
cultural accidents [7]. 

Accurate, rapid diagnosis and appropriate 
therapy are essential to the patient’s chances of sur-
viving and recovering from such injuries. However, 
from a surgical point of view, multi-organ injuries 
that include abdominal injuries remain a difficult 
diagnostic and therapeutic issue in emergency 
wards, especially when abdominal injuries are con-
nected with craniocerebral traumas and when un-
consciousness conceals clinical symptoms of bleed-
ing into the peritoneal cavity [8]. The aim of the 
present study was to present material from 10 years 
of experience in diagnostics and surgical treatment 
of blunt and penetrating injuries of abdominal pa-
renchymatous organs at the authors’ department.

Material and Methods
During the 10-year period from January 2000 

to December 2010, 126 patients were hospitalized 
at the 1st Department of General and Endocrine 

Surgery of the Medical University of Bialystok (Po-
land) with parenchymatous organ injuries result-
ing from isolated abdominal trauma or as a com-
ponent of multiple bodily injuries. The gender 
and age of the patients, the mechanism of trauma 
resulting in parenchymatous organ injury, the di-
agnostic procedures, the types of parenchymatous 
organ injuries and coexisting traumas, the applied 
treatments and the outcomes are described. 

Results
Among the patients hospitalized with abdomi-

nal injuries were 52 women (41.3%) and 74 men 
(58.7%) (Figure 1). The average age was 41 years; 
the youngest patient was 16 and the eldest was 
83 years old. 

The mechanisms of the traumas in the exam-
ined group of patients are presented in Table 1. 

In 81 of the 126 hospitalized patients (64.3%), the 
parenchymatous organ injury (liver and/or spleen) 
was a result of a traffic accident. There were 26 pa-
tients (20.6%) who had penetrating wounds of 
parenchymatous organs as a result of injury with 
a sharp instrument. 

Among the 126 post-traumatic patients, only 
28 (22.2%) suffered from isolated abdominal in-
jury. The remaining 98 patients (77.8%) suffered 
from injuries of other bodily parts and were quali-
fied as a multi-organ traumas (Table 2). 

The diagnostic procedures in patients with pa-
renchymatous organ injuries included physical ex-
amination and, depending on the general state of 
the patient, imaging examination or qualification 
for immediate laparoscopy or laparotomy. De-
tails of the diagnostic procedures are presented in 
Table 3. Among the 126 patients, 28 (22.2%) were 
qualified for immediate diagnostic and therapeutic 
laparotomy before imaging examination because 
of observed hemorrhagic shock connected with 
the abdominal injuries. Among the 21 patients 
who underwent diagnostic laparoscopy (16.7%), 
in 11 cases conversion to laparotomy was neces-
sary. In the remaining 10 cases laparoscopy was 

Fig. 1. The number of men and women hospitalized in 
the Department

Ryc. 1. Liczba kobiet i mężczyzn hospitalizowanych 
w Klinice

58.7% 41.3% women – 52
men – 74
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conducted as both a diagnostic and therapeutic 
procedure. 

In the examined group, liver and spleen dam-
age occurred simultaneously in 26 patients (20.6%, 
Figure 2). In 47 patients (37.3%) only liver injury 
was present, including 10 cases of liver hematoma 
(13.7%), 16 cases of hepatic parenchyma contu-
sion (21.9%), 44 cases of hepatic parenchyma rup-
ture (60.3%) and three cases of extensive damage 
of the liver with hepatic vein detachment (4.1%, 
Table 4).

In 53 patients (42.1%) isolated spleen injury 
was observed – the details are presented in Ta-
ble 5. The most frequent spleen damage was exten-
sive rupture of the spleen parenchyma, found in 
in 41 patients (51.9%). Spleen fragmentation was 
observed in 19 patients (24.1%), splenic paren-
chyma contusion (Figure 3) in five patients (6.3%) 
and subcapsular splenic hematoma in 14 patients 
(17.7%). 

In 21 patients (16.7%), abdominal parenchy-
matous organ injuries were accompanied by dam-
age to other internal organs (Table 6). In the study 
group parenchymatous organ traumas very often 
coexisted with post-traumatic bowel perforation; 

Table 1. Causes of abdominal injuries in the examined 
group of patients 

Tabela 1. Mechanizm urazów jamy brzusznej

Trauma mechanism
(Mechanizm urazów)

Number 
of patients
(Liczba 
pacjentów)

overall: 126

n %

1. Traumas due to traffic accidents  
(Urazy doznane podczas wypad-
ków drogowych)
–  driver or passenger in a means 

of transport
–  pedestrian hit by a means of 

transport
– motorcyclist
– hit by train

81

54

19
 6
 1

64.3

66.7

23.5
 7.4
 1.2

2. Fall from a height  
(Upadek z wysokości) 10  7.9

4. Injury with a sharp instrument 
(Rany ostrym narzędziem) 26 20.6

4. Battery (Pobicie)  9  7.2

Table 2. Types of injuries accompanying abdominal trau-
ma in cases of multiple bodily injuries

Tabela 2. Rodzaje uszkodzeń towarzyszących urazom 
jamy brzusznej w przypadku urazów wielonarządowych

Injuries accompanying 
abdominal traumas
(Urazy towarzyszące usz-
kodzeniom narządów 
miąższowych)

Number of patients
(Liczba pacjentów)

n %

Craniocerebral trauma  
(Uraz czaszkowo-mózgowy)

32 25.4

Fractures of (Złamania): 
– limbs
– pelvis
– spine

56
10
 8

44.4
 7.9
 6.4

Thoracic injuries  
(Urazy klatki piersiowej)

28 22.2

Table 3. Diagnostic procedures applied in patients with 
abdominal injury 

Tabela 3. Postępowanie diagnostyczne u pacjentów  
z urazem jamy brzusznej

Parenchymatous organ traumas: 
diagnostic procedures
(Uszkodzenia narządów 
miąższowych – postępowanie 
diagnostyczne)

Number of patients
(Liczba pacjentów)

n %

Abdominal USG  
(USG brzucha)

98 77.8

CT (TK) 69 54.8

Abdominal+thoracic X-ray 
(RTG klatki piersiowej i brzucha)

98 77.8

Peritoneal cavity puncture 
(Nakłucie jamy otrzewnowej)

11  8.7

Diagnostic laparoscopy 
(Laparoskopia diagnostyczna)
   conversion to laparotomy

21

11

16.7

52.4

Diagnostic and therapeutical 
laparotomy  
(Laparotomia diagnostyczna 
i terapeutyczna)

28 22.2

Fig. 2. Liver and spleen damage in described material

Ryc. 2. Uszkodzenie wątroby i śledziony w materiale 
własnym

42.1%

37.3%
20.6%

Liver damage – 47  
Spleen damage – 53  
Simultaneous spleen and liver damage – 26  
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in six cases it was single perforation and in two 
cases it was multiple (3–5) perforations which 
required partial bowel resection. Diaphragmatic 
rupture occurred in two cases, on the left side of 
the diaphragm in both cases. In one case of post-
traumatic rupture of the diaphragm, the fissure 
was > 6 cm, which led to displacement of the stom-
ach to the thorax (Figures 4 and 5).

Kidney injuries occurred with the same fre-
quency as bowel perforation: eight cases, among 
which one patient suffered from fragmentation of 
the right kidney, requiring resection of the dam-
aged organ. 

Among the 126 patients in the study group, 
115 were operated on because of abdominal par-
enchymatous organ traumas. The procedures 
included 63 splenectomies, three cases of surgi-

cal removal of hematomas, two resections of the 
right lobe of the liver, three partial resections of 
segments V and VI of the liver and four marginal 
resections of the right lobe of the liver. In three 
patients “packing” of the liver was applied and in 
35 a liver suture was performed in order to obtain 
hemostasis. In 10 cases of damage to the liver and 
spleen (8.7%), laparoscopy was performed.

In order to prepare the wounds connected 
with parenchymatous organ traumas, in six cases 
small intestine perforations were sutured and in 

Table 4. Types of hepatic injuries in the examined patient 
group 

Tabela 4. Rodzaje uszkodzeń wątroby w materiale własnym

Types of hepatic injuries noted
(Rodzaje stwierdzonych 
uszkodzeń wątroby)

Number of patients
(Liczba pacjentów)

overall: 73

n %

Hepatic parenchyma rupture 
(Pęknięcie miąższu wątroby)

44 60.3

Contusion (Stłuczenie) 16 21.9

Hematoma (Krwiak) 10 13.7

Hepatic vein detachment 
(Oderwanie żyły wątrobowej)

 3  4.1

Table 5. Types of splenic injuries in the examined patient 
group

Tabela 5. Rodzaje uszkodzeń śledziony w materiale wła-
snym

Types of splenic injuries 
noted
(Rodzaje stwierdzonych 
uszkodzeń śledziony)

Number of patients
(Liczba pacjentów)

overall: 79 

n %

 Extensive rupture of splenic 
parenchyma 
(Rozległe pęknięcie miąższu 
śledziony)

41 51.9

 Spleen fragmentation 
(Fragmentacja śledziony)

19 24.1

 Subcapsular hematoma 
(Krwiak podtorebkowy)

14 17.7

 Parenchyma contusion 
(Stłuczenie miąższu)

 5  6.3

Fig. 3. Spleen contusion

Ryc. 3. Uraz śledziony 

Table 6. Abdominal injuries accompanying parenchyma-
tous organ traumas 

Tabela 6. Uszkodzenia towarzyszące urazom narządów 
miąższowych

Abdominal injuries accompa-
nying parenchymatous organ 
traumas
(Uszkodzenia towarzyszące 
urazom narządów 
miąższowych)

Number of patients
(Liczba pacjentów)

n %

Small intestine perforation 
(Perforacja jelita cienkiego)

8 6.3

Diaphragmatic rupture on the 
left side 
(Pęknięcie przepony po lewej 
stronie)

2 1.6

Stomach injury (Uraz 
żołądka)

2 1.6

Left kidney injury 
(Uraz lewej nerki)

6 4.8

Right kidney injury 
(Uraz prawej nerki)

2 1.6

Tail of pancreas injury 
(Uraz ogona trzustki)

1 0.8
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two cases partial resections of the small intestine 
were conducted. In addition, in two cases stomach 
ruptures were sutured, in one case a right nephrec-
tomy was conducted and in seven cases kidneys 
injuries were prepared. In one case a partial resec-
tion of the tail of the pancreas was conducted and 
in two cases the diaphragm was sutured. 

Fourteen patients (11.1%) were not operated 
on right away, but were kept under observation 
due to subcapsular splenic hematoma. During the 
first day following the trauma, control USGs were 
conducted twice; they were repeated once a day in 
further hospitalization. Three of these 14 patients 
needed surgery in further hospitalization, while 
11 patients (8.7%) were not operated on.

During hospitalization, all of the 115 patients 
qualified for surgical treatment required trans-
fusion of blood products: packed red blood cells 
(PRBC) and fresh frozen plasma (FFP). In 28 pa-
tients, it was necessary to transfuse > 10 units of 
PRBC and > 8 units of FFP (Table 7).

Out of the 126 patients who had undergone 
parenchymatous organ traumas, nine died (7.2%); 
five early deaths (up to 48 hours) and four late 
deaths (over 48 hours) were noted. All the deaths 
were patients with multi-organ traumas. Two of 
the deaths were women and seven were men. The 
early deaths included four patients who had en-
dured thoracic, abdominal and spinal traumas; 
and one patient who had suffered craniocerebral 
trauma. The late deaths involved multiple cranio-
cerebral and abdominal traumas; one patient had 
suffered thoracic, spinal and lower limb traumas.

Discussion
Blunt and penetrating abdominal injuries are 

an important health, social and economical issue 
in the current century, mainly due to a dynamic 
increase in the number of patients injured in traffic 
accidents, by sharp instruments or guns [1, 2]. The 
scope of injuries has grown simultaneously with 
the number of post-traumatic patients. Nowadays, 
traumas are the main cause of death or disability 
in every area of the world. Among both genders 
traumas are the cause of one in 10 deaths [2]. 
The causes of trauma vary in different regions 
of the world [9–12]. In highly developed and ur-
banized countries, the most frequent are injuries 
penetrating the abdomen – in USA these amount 
to 20–45%, in South Africa over 60% [10, 12]. In 
Europe, the highest rates of penetrating abdomi-
nal traumas (with sharp instruments or guns) is 
observed in Spain and Portugal, and the lowest 
are in Scandinavia and Greece [9]. In Europe (in-

Fig. 4. Posttraumatic rupture in diaphragm

Ryc. 4. Pourazowe pęknięcie przepony

Fig. 5. Abdominal CT. Posttraumatic rupture of dia-
phragm. Displacement of the stomach to the thorax 

Ryc. 5. CT jamy brzusznej. Pourazowe pęknięcie  
przepony. Przemieszczenie żołądka do klatki piersiowej

Table 7. Transfusions of packed red blood cells (PRBC) 
and fresh frozen plasma (FFP) in patients with parenchy-
matous organ traumas 

Tabela 7. Przetoczenia KKCz i FFP u pacjentów z urazami 
narządów miąższowych

28 patients 
(22.2%)

PRBC 10–18j. FFP 8–13j.

31 patients 
(24.5%)

PRBC 3–9j. FFP 3–7j.

56 patients 
(44.5%)

< 3j. PRBC < 3j.FFP
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cluding in Poland), the most frequent abdominal 
traumas are blunt traumas connected with traffic 
accidents; falls from heights or penetrating inju-
ries from sharp instruments are less frequent [3, 
5]. Only 50% of abdominal injuries are isolated 
traumas; the other 50% are part of multi-organ 
injuries [6]. Abdominal injuries accompanied by 
multiple bodily injuries and damage to the spinal 
cord or pelvis are difficult to diagnose, as are those 
where the patient is unconscious because of the 
damage to the central nervous system or alcoholic 
intoxication. At the same time, delayed transport, 
incorrect diagnosis and inappropriate treatment 
are causes of death which could be avoided.

Nowadays in Poland, as in the rest of Europe, 
USG is usually the first imaging examination used 
for diagnosing abdominal trauma, especially in pa-
tients whose unstable condition renders an abdom-
inal CT impossible [13]. CT is the standard for di-
agnosing abdominal trauma in stable patients [14]. 
Recently, diagnostic peritoneal lavage (DPL) seems 
to be less commonly used, due to the development 
of advanced imaging techniques. However, DPL is 
still worth considering in situations where imaging 
diagnostics are not available or the patient’s gen-
eral state is exacerbating and there is no decision 
for immediate laparotomy [15, 16]. 

Isolated blunt abdominal injuries most fre-
quently involve parenchymatous organ injuries: 
the liver and spleen. Liver traumas account for 
36% of all abdominal injuries, and spleen traumas 
around 32% [17]. In the patients in the current 
study, a slightly higher frequency of liver traumas 
was observed: 37.3%; the occurrence of spleen 
traumas was also higher: 42.1%. Parenchymatous 
organ injuries are often connected with injuries of 
other abdominal or retroperitoneal organs. The 
patients in the current study also presented kidney 
damage (ruptures or post-traumatic renal frag-
mentation), bowel or stomach perforations or dia-
phragm traumas. The main causes of these trau-
mas were penetrating wounds inflicted with sharp 
instruments. Currently, due to better long-term 
results, non-surgical treatment is recommended 
for parenchymatous organ injuries [18–19]. 

Thanks to the development of laparoscopy, the 
use of this method in the diagnosis and treatment 
of abdominal injuries is becoming more popular. 
Laparoscopy makes it possible to diagnose and treat 
most penetrating wounds [20–22]. The only limi-
tations are the accessibility of equipment and the 
competence of the surgical team. After analyzing 
200 patients with penetrating abdominal wounds, 
Cherry et al. stated that among 91 patients who had 
undergone diagnostic laparoscopy, 40% required 
conversion to classical laparotomy; while in more 
than 50% of the cases diagnostic laparoscopy turned 

out to be a sufficient therapeutical method [23]. It 
seems that the possibility of treating penetrating 
abdominal wounds using a minimally invasive 
method is beneficial for post-traumatic patients 
and allows the typical deficiencies connected with 
classical laparotomy to be avoided. In their work 
Miles et al. showed that laparoscopy allows patients 
who do not need laparotomy to be identified and 
decreases the number of needless laparotomies, 
which reduces the time of hospitaliztion and ac-
celerates the recovery process [24]. As noted above, 
among the 21 patients who had laparoscopies in the 
current study (16.7%), conversion to laparotomy 
was necessary in 11 cases (54.4% of the laparoscopy 
subgroup). In remaining 10 cases (45.6% of the sub-
group) laparoscopy turned out to be fully sufficient 
as a diagnostic and therapeutic procedure.

In Europe, the majority of liver injuries are 
caused by blunt traumas [9]. The choice of pro-
cedure depends on the type of injury. In centers 
with no surgical experience, in case of extensive 
liver injury, „packing” the liver and transferring 
the patient to a specialist center is recommended. 
In the current study there were three cases of this 
kind (2.6%).

Spleen injuries frequently include parenchy-
ma contusion and subcapsular hematoma. Spleen 
fragmentation is seen in fewer cases. Observation 
and efforts to avoid premature qualification for 
laparotomy or splenectomy is recommended; this 
is especially important in young patients because 
of the spleen’s participation in the regulation of the 
immune system. In the current study, the majority 
(78.6%) of the patients kept under observation due 
to subcapsular spleen hematoma did not require 
deferred splenectomy. The literature confirms 
those results [25–27]. In many cases parenchyma-
tous organ injuries can be treated conservatively, 
unlike injuries of organs with lumens [28, 29]. In 
cases where the clinical image is unclear, laparo-
scopic exploration is recommended. It should also 
be noted that isolated parenchymatous organ inju-
ries are still poorly described.

In recent years, a significant increase in blunt 
and penetrating abdominal traumas and parenchy-
matous organ injuries has been observed, mainly 
in connection with traffic accidents. Immediate, 
accurate and highly specialized imaging diagnosis 
in trauma centers allows precise clinical evaluation 
and certainty in qualifying patients for laparotomy. 
Diagnostic laparoscopy is being used more fre-
quently, but in certain situations and in cases where 
the clinical image is unclear, abdominal puncture 
and peritoneal lavage is still recommended. Exten-
sive liver damage should be prepared by “packing” 
and, after hemodynamic stabilization, the patient 
should be transferred to a specialist center. Liver 
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and spleen injuries do not always require imme-
diate surgical intervention. In cases of subcapsular 

hematomas, observation is recommended, espe-
cially in young and stable patients. 
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