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The impact of etiological factors on mortality in retroperitoneal hematoma 

AIM: Retroperitoneal hematomas (RPH) mostly occur after blunt and penetrating traumas. However, these hematomas
may develop spontaneously in the elderly and the patients who use anticoagulants. Between January 2006 and December
2011, 31 patients with RPH were evaluated retropectively. The patients were allocated into three groups according to
the underlying etiological factor: Group I; spontaneous RPH, group II; RPH caused by penetrating trauma, group III;
RPH caused by blunt trauma. 
RESULTS: There were 22 (71%) male and 9 (29%) female patients with a mean age of 35.7±18.7 (range: 15-88 years).
Spontaneous RPH was diagnosed in eight patients (25.8%) while RPH caused by penetrating trauma in 13 patients
(41.9%) and RPH induced by blunt trauma in 10 (32.3%) patients. Retroperitoneal hematomas were located at zone
I in 2 patients (6.5%) whereas zone II in 19 patients (61.3%) and zone III in 9 patients (29%). On the other hand,
RPH was regarded to be at zone II-III in 1 patient (3.2%). Additional organ injury was defined in 18 patients
(58.1%). Twenty patients (65%) were treated surgically. The morbidity rates were 12.5%, 7.7% and 20% and the
mortality rates were denoted as 12.5%, 15.4% and 50%, for group I, group II and group III, respectively. 
DISCUSSION: Additional organ injury, massive blood transfusion, the route of injury and the need for surgery are defi-
ned as the most significant factors associated with increased mortality. 
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Introduction

Retroperitoneal hematomas (RPH) are an important
cause of hospitalization in trauma patients, and appro-
priate treatment is still debated 1. Retroperitoneal space
contains many visceral and vascular structures of gas-
trointestinal, vascular, genitourinary, muscular and ner-
vous systems 2. Therefore, RPH may be caused by any
injury arising from the distal esophagus, duodenum (sec-

ond, third and fourth portions), posterior walls of
ascending and descending colon, colonic flexures, pan-
creas, rectum, kidneys, adrenal glands, ureters, urinary
bladder, abdominal aorta, inferior vena cava, and portal
vein as well as psoas major, quadratus lumborum, and
iliacus muscles and pelvis traumas 3. More than 90% of
RPH RPH were emerged as a result of vascular injuries
4. Because of the low pressure of bleeding due to venous
injuries, hemostasis may be achieved spontaneously 5.
Thus, RPH caused by venous bleeding are usually
restricted and located at the right side of the linea alba.
On the other hand, RPH originated from arterial bleed-
ings appear as a bright red mass, expand rapidly, and
often locate at the left side of the midline 6. RPH may
occur after blunt and penetrating traumas, and also spon-
taneously in the patients with older age and using anti-
coagulants. The signs and symptoms of RPH are revealed
as the reflection of the findings of the injured retroperi-
toneal organs rather than those related with the



hematoma itself. The pain caused by RPH usually shows
itself at the anterior, posterior and lateral abdominal walls
and pelvis, depending on the etiological factor. The clin-
ical symptoms and signs of hypovolemic shock can be
seen in the patients with the injuries of aorta abdomi-
nalis, vena cava and major branches and the major frac-
tures of the pelvis 7. Several classifications of RPH have
been made based on the localization of hematomas. In
our study, we use Kudsk and Sheldon’s classification
described in 1982. In this classification, centromedial
localization was described as zone 1, flank localization
as zone 2 and pelvic localization as zone 3 (Table I) 8.
The use of radiological imaging techniques depends on
the hemodynamic status of the patients and the surgeon’s
suspect from the RPH 9. The treatment of RPH varies
depending on the leading mechanism, such as; sponta-
neous, blunt and penetrating injuries, and the localiza-
tion of hematoma. 
The aim of this study is to evaluate the effect of the
etiological factors of RPH on morbidity and mortality. 

Materials and Methods

Between January 2006 and December 2011, a total of
31 patients, who diagnosed with and treated for RPH,
were evaluated retrospectively. The patients were divid-
ed into three groups according to the underlying etio-
logical factor: Group I; spontaneous RPH, group II;
RPH caused by penetrating trauma, group III; RPH
caused by blunt trauma. The medical datas regarding
age, gender, radiological imaging, complete blood counts,
blood transfusion, medical treatment, surgical interven-
tion, hospital stay, morbidity and mortality were record-
ed. Massive blood transfusion was defined as the trans-
fusion of at least four units of blood.

Statistical analysis

In the evaluation of the study results, SPSS (Statistical
Package for Social Sciences) Windows 11.5 program was
used for statistical analysis. The quantitative data were
indicated as mean ± standard deviation. Kolmogorov-
Smirnov test was utilized for the compatibility of nor-
mal distributed data. In comparison of the groups, Mann
Whitney-U test was used in analysis of non-parametric
data, while Chi-square test was used in the analysis of
categorical data. P values < 0.05 were accepted to be
significant for all variables.

Results

There were 22 male (71%) and 9 female (29%) patients
with a mean age of 35.7±18.7 years (range: 15-88 years).
Spontaneous RPH was diagnosed in eight patients
(25.8%) while RPH caused by penetrating trauma in 13
patients (41.9%) and RPH induced by blunt trauma in
10 (32.3%) patients. RPH were located at zone I in 2
patients (6.5%) whereas zone II in 19 patients (61.3%)
and zone III in 9 patients (29%). On the other hand,
RPH was regarded to be at zone II-III in 1 patient
(3.2%). Additional organ injury was defined in 18
patients (58.1%). Twenty patients (65%) were treated
surgically, and 11 patients (45%) were managed conser-
vatively. Twenty-three (74.2%) patients were discharged
with full recovery while morbidity was developed in 4
patients (12.9%), and mortality in 8 (25.8%) patients.
The average duration of hospital stay was found to be
6.4±4.3 days (range: 1-16 days). The demographic and
clinical features of the patients with RPH are summa-
rized in Table II. 
The patients with RPH caused by penetrating trauma
had significantly younger age (p=0.003) and lower hemo-
globin concentration at admission (p=0.01) than the
patients in Group I. Therefore, these patients were more
likely to receive blood transfusion (p=0.02). Group I
patients had significantly higher INR when compared to
group II and group III patients (p=0.02 and p=0.01,
respectively). Group II and group II patients were found
to be statistically similar except for age (p=0.02 for age
and p>0.05 for others). The mortality rates were found
to be higher for the patients who had additional organ
injury than those who did not (p=0.05). The mortality
rate for the patients who underwent surgery was found
to be higher when compared to those treated conserva-
tively (p=0.05). Moreover, the mortality rate was also
higher for the patients receiving massive blood transfu-
sion (4 units and more) (p=0.05). Complication rates
were 12.5%, 7.7%, 20% while mortality rates were
12.5%, 15.4%, 50% for three groups, respectively
(p>0.05). All three groups were statistically similar in
term of the duration of hospital stay (p>0.05). The
demographic and clinical features of the patients accord-
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TABLE I - The Classification of retroperitoneal hematomas by localization

Localization Anatomical Borders

Zone 1 (centromedial) The region extending from the diaphrag-
matic hiatus of aorta and esophagus to the
promontorium (consisting of abdominal
aorta, vena cava inferior, pancreas, and
retroperitoneal duodenum)

Zone 2 (lateral) The region, which is located in front of
and at the lateral to the psoas muscle,
extending diaphragma to the superior mar-
gin of iliac bones (kidney and retroperi-
toneal parts of the colon)

Zone 3 (pelvic) The region constricted by Retzius space
anteriorly, the wings of iliac bones later-
ally and sacrum posteriorly (consisting of
iliac vessels)



ing to the underlying etiological factor are demonstrat-
ed in Figures 1 and 2. 

Discussion

Although RPH is infrequently encountered in daily clin-
ical practice, early diagnosis and rapid management of
this clinical entity is of vital significance. The literature
usually offers single case reports and there is a small
number of case series reviewing more than two subjects.
The incidence of RPH varies according to the underly-
ing etiological factor. According to the previously pub-
lished studies, the incidence of blunt trauma related RPH
has been reported to be 80%, 70%, and 67% and where-
as the incidence of RPH related with penetrating trau-
ma has been reported to be 20%, 30%, and 33% 10.

As for the present study, penetrating trauma (mostly due
to gunshot injury) caused 56.5% of the traumatic RPH
and blunt trauma was responsible for the remaining
43.5%. This relatively higher incidence of penetrating
trauma related RPH may be attributed to the socioeco-
nomic, cultural and demographic features of our geo-
graphic region (rural areas). As a rarely reported clinical
entity, spontaneous RPH usually affects the elderly and
those using anticoagulant drugs 11. The present study
reviews a total of eight patients with spontaneous RPH
(25.8%), six of them using anticoagulant treatment, and
the majority of the patients diagnosed with spontaneous
RPH were elderly women. On the other hand, the
majority of the patients with traumatic RPH were men
(p=0.050).
Nowadays, the management of RPH is still controver-
sial. As for the management of RPH, non-operative (con-
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TABLE II - Demographic and clinical features of patients with retroperitoneal hematoma

Demographic Features Group I Group II Group III p
(n=8) (n=13) (n=10)

Mean Age (years) 52.7 (18-88) 23.9 (15-38) 37.4 (19-69) 0.004
Gender

Male 3 11 8 0.050
Female 5 2 2

Concurrent Organ Injury 0.001
Small intestine 3
Colon 3
Liver 1 4
Spleen 2
Kidneys 1
Pelvic bone fracture 4 NS

Localization of Hematoma NS
Zone I 1 1
Zone II 8 7 4
Zone III 5 4
Zone II-III 1

Mean Hemoglobin (g/dl) 9.2 (7-12.3) 6.8 (3.6-8.7) 8.1(4.0-11.8) 0.050
Mean †INR 3.8 (0.8-13.7) normal normal 0.031
Blood Transfusion 3.1 (0-13) 6.0 (3-11) 4.9 (0-15) 0.050
Fresh Frozen Plasma Transfusion 5.7 (0-12) 2.9 (0-9) 3.3 (0-10)
Management 0.018

Conservative 7 4
Surgery 1 13 6

Radiological Imaging 0.006
USG 1 1 1
CT 6 2 8

Complications 1 1 2 NS
Mortality 1 2 5 NS
Average Hospital Stay (days) 8.3 (3-16) 7.0 (1-15) 4.2 (1-10) NS

†INR: International Normalized Ratio, NS: Not Significant



servative approach/interventional radiology) and opera-
tive methods have to be confonted. The treatment of
RPH should be planned with taking into consideration
the factoros, such as; underlying etiology, localization
and expansion of the hematoma, and hemodynamic sta-
tus of the patients 12. Because of the great vessels exist
in Zone I and any vascular damage is likely to have
poor prognosis, surgical exploration is indicated when-
ever a hematoma emerges at this zone after blunt or
penetrating trauma. Similarly, surgical exploration is fre-
quently required for hematomas depending on pene-
trating trauma at zone II. However, conservative man-
agement is recommended for the non-expanding (sta-
bil) hematomas due to blunt traauma that appear at
zone II. If there is a zone III hematoma secondary to
penetrating trauma, surgical management is required
because of the apparently increased risk of injury in ili-
ac vessels. If a zone III hematoma secondary to blunt
trauma arises, generally there is synchronous pelvic frac-
ture. External fixation and, if any, angiographic
embolization of the bleeding vessel should be performed
in this group of the patients 4. In a study by Ekici et
al., 16 patients with spontaneous RPH were assessed

and angiography has been preferred in some patients
instead of surgery 13. In accordance, seven of the eight
patients with spontaneous RPH in the present study
were managed by close surveillance (via ultrasonogra-
phy and/or computed tomography) and transfusion of
blood and blood products when required. The remain-
ing one patient was treated surgically, since the perfo-
ration at the second portion of duodenum was the
underlying cause of the hematoma. There was no
requirement of angiographic embolization in any of the
patients with RPH that occur spontaneously. All of the
patients with RPH caused by penetrating trauma in our
study underwent surgery, and radiological imaging tech-
niques were performed only 3 of them. After the pelvic
stabilization was performed in 4 patients due to pelvic
fracture, the patients with RPH caused by blunt trav-
ma were evaluated in terms of the results of radiolog-
ical images and hemodynamic status. Six of these
patients (60%) were treated surgically. Additional organ
injuries were determined in ten patients with RPH asso-
ciated with penetrating trauma and in 8 patients with
RPH induced by blunt trauma (n=18, 58%). Seven of
these 18 patients (38.9%) died. The mortality rate was
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Fig. 1: The gender of the patients, localization of hematoma and radiological imaging techniques according to underlying etiological factors. 

Fig. 2: The injured additional organs, the number of morbidity and mortality according to underlying etiological factors 



significantly higher in patients who had additional
organ injury and received massive blood transfusion
(p=0.05 for both).
Kharmene et al. 14 have been stated that 10.1% of the
patients with spontaneous RPH depending on the anti-
coagulant treatment were lost within a month. Stagnitti
et al. 15 reported a mortality rate of 12.9% for patients
with RPH induced by trauma. Abdullah M et al. 16

declared that the mortality rate was 32.6% for patients
who had extensive RPH caused by blunt trauma 15. As
for the present study, the mortality rate for patients
with spontaneous RPH was 12.5%. Moreover, the mor-
tality rates were found to be 15.4% and 50% for
patients with RPH caused by penetrating trauma and
blunt trauma, respectively. The length of hospital stays
were Similar Between The Patients With Spontaneous
And Traumatic RPH.

Conclusion 

The diagnosis and treatment of RPH is a complicated
and difficult problem for the clinicians. However, it is
of vital importance that the decision as to the conserv-
ative treatment or surgery is made correctly. The deci-
sion for the surgical management of RPH is made by
considering the etiology of injury, the localization of
retroperitoneal hematoma, the existence of additional
organ injury and the hemodynamical status of the
patient. Additional organ injury, massive blood transfu-
sion, the etiology of injury and the need for surgery are
defined as the most significant factors associated with
increased mortality in patients diagnosed with RPH.

Riassunto

La formazione di un ematoma retroperitoneale (RPH) si
forma per lo più dopo ub trauma contusivo chiuso oppu-
re un trauma penetrante. Comunque questi ematomi
possono generarsi spontanemante negli anziani che usa-
no anticoagulanti.
Tra il gennaio 2006 e il dicembre 2011 sono stati indi-
viduati e studiati retrospettivamente 31 pazienti, suddi-
vendoli in tre gruppi in rapporto all’elemento etiologico
della formazione del loro RPH. Nel primo gruppo gli
ematomi spontanei, nel secondo gruppo i RPH cosegu-
enti ad un trauma penetrante e nel terzo gruppo gli ema-
tomi conseguenti ad un trauma chiuso.
Nel complesso di trattava di 22 uomini (71%) e 9 don-
ne (29%), dell’età media di 35,7 ±18.7 (da 15 a 88
anni)
L’ematoma spontaneo è stato riconosciuto in 8 pazienti
(25,8%) mentre quello conseguente ad un trauma penet-
rante si è avuto in 13 pazienti (41,9%), e infine quel-
lo conseguente ad un trauma chiuso in 10 pazienti
(32,3%).

Per quanto riguarda la localizzazione il RPH era loca-
lizzato nella zona I (secondo la classificazione di Kudsk
and Sheldon descritta nel 1982) in 2 pazienti (6,5%),
nella zona II in 19 pazienti (61,3%) e nella zona III
in 9 pazienti (29%). In un ultimo paziente il RPH
era localizzato contemporaneamente nella zona II e nel-
la III (3,2%). La contemporanea presenza di lesioni
organiche aggiunte si è riconosciuta il 18 pazienti
(58,1%).
20 pazienti (65%) sono stati trattati chirurgicamente.
L’incidenza della morbilità è stata del 12,5%, del 7,7%
e del 20% rispettivamente nei gruppi I, II e III, e la
mortalità altrettanto rispettivamente dle 12,5%, 15,4%
e 50% nei tre gruppi.
I fattori più significativi associati all’aumento della mor-
talità sono risultati l’aggiunta di lesioni organiche, la
necessità di trasfusioni massive (oltre 4 U), il percorso
del trauma e la necessità di ricorrere alla chirurgia.
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