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Rezumat

Rezultatele interventiei chirurgicale deschise pentru hematomul
retroperitoneal la pacientii cu Covid-19: experientd dintr-un singur centru

Context: Hematomul retroperitoneal spontan este o complicatie
severa si potential fatala care apare in timpul terapiei anti-
coagulante. Dozele terapeutice de heparina cu greutate moleculara
mici (LMWH) sunt utilizate pentru a preveni tromboza la pacientii
grav bolnavi de Covid-19.

Metode: Descriem 27 (0,14%) pacienti cu hematoame retro-
peritoneale care au necesitat interventii chirurgicale de urgenta,
dintr-un total de 19108 pacienti cu Covid-19 care au fost internati
in Spitalul Batajnica Covid in perioada martie 2021 - martie 2022.
Toti pacientii au primit doze terapeutice LMWH. Prezenta hemato-
mului retroperitoneal a fost confirmata prin ecografia abdomenului
si tomografie computerizata.

Rezultate: interventia chirurgicala deschisa a fost efectuata la 27
de pacienti cu hematoame retroperitoneale spontane (12 femei si 15
barbati). Varsta medie a populatiei studiate a fost de 71,6+11,9 ani.
D-dimerul a fost semnificativ crescut cu doua zile inainte de
operatie comparativ cu valorile din ziua interventiei chirurgicale
(p=0,011). Sase dintre pacienti (22,23%) au supravietuit, in timp ce
21 (77,77%) pacienti au decedat.

Concluzie: Hemoragia la pacientii cu Covid-19 tratati cu LMWH
este asociatd cu un risc crescut de dezvoltare a hematomului
retroperitoneal. Operatia deschisa a hematomului retroperitoneal
a pacientilor cu Covid-19 sub tratament anticoagulant este o
procedura asociata cu o rata ridicatd de mortalitate.
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Cuvinte cheie: hematom retroperitoneal spontan, abordarea operatiunii deschise, pacientii cu
Covid-19, D-dimer, terapia anticoagulanta

Abstract

Background: Spontaneous retroperitoneal hematoma is a severe and potentially fatal complication
that appears in the course of anticoagulation therapy. Therapeutic doses of low molecular weight
heparin (LMWH) are used for the prevention of thrombosis in patients seriously ill with Covid-19.
Methods: We describe 27 (0.14%) patients with retroperitoneal hematomas who required emergency
surgery out of 19108 patients with Covid-19 who were hospitalized in Batajnica COVID Hospital
between March 2021 and March 2022. All the patients were on therapeutic doses of LMWH. The
existence of retroperitoneal hematoma was confirmed by abdominal ultrasound and computed
tomography scans.

Results: Open surgery was performed on 27 patients with spontaneous retroperitoneal hematomas
(12 female and 15 male). The mean age of the study population was 71.6+11.9 years. D-dimer was
significantly elevated two days before the surgery in comparison with the values on the day of
surgery (p=0.011). Six patients (22.23%) survived, while 21 (77.77%) patients died.

Conclusion’ Bleeding in Covid-19 patients treated by LMWH is associated with an increased risk of
developing retroperitoneal hematoma. Open surgery for retroperitoneal hematoma in Covid-19
patients on anticoagulation therapy is a procedure associated with a high rate of mortality.

Key words: spontaneous retroperitoneal hematoma, open surgery approach, Covid-19 patients,

D-dimer, anticoagulant therapy

Introduction

Spontaneous retroperitoneal hematomas (SRH)
may occur in hospitalized patients with Covid-
19 pneumonia in the course of anticoagulation
therapy (1). SRH is defined as bleeding into
retroperitoneal space without an associated
trauma or iatrogenic manipulation, and a
common site for this bleeding is the iliopsoas
muscle (1,2). Bleeding diathesis is likely multi-
factorial, related to the Covid-19 illness severity
itself or the use of anticoagulation. It was
reported that therapeutic anticoagulation
treatment may be beneficial for critically ill
patients with Covid-19 infection (3). The inci-
dence of SRH is 3-4 times higher in Covid-19
patients on anticoagulation therapy than that
in patients on anticoagulant therapy without
Covid-19 (1). Bleeding was detected in 5.6%
of the critically ill patients receiving anti-
coagulant thromboprophylaxis, while baseline

platelet count bellow 150 x 10%L and D-dimer
levels above 2500 ng/ml were identified as
independent predictors of the risk of major
bleeding (4,5). However, intensified anti-
coagulation regimens may reduce the risk of a
thrombotic event, increasing at the same time
major bleeding rates to unacceptable levels
in critically ill patients (5). Recently, with
Covid-19 pandemic spreading all over the
world, it has been demonstrated that patients
with severe Covid-19 pneumonia on anti-
coagulant/antithrombotic therapies have an
increased risk of spontaneous bleeding (6).
Mechanism by which heparin or LMWH provide
protection is still not clear, and it is questionable
whether an individual patient’s bleeding risk
outweighs the benefit of their use (7).
Management and treatment of SRH 1is still
controversial due to a lack of specific guide-
lines to suggest the best treatment option (1).
There are three possible ways for managing
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SRH: conservative; open surgery approach;
and interventional radiology with intra-arterial
embolization or stent-grafting (8). Open surgery
is considered in very selective cases, because
surgical removal may impair retroperitoneal
tamponade effects, resulting in increased
bleeding. Endovascular treatment with percu-
taneous trans-arterial embolization is an
effective treatment for SRH and represents a
life-saving procedure (1).

During Covid-19 pandemic, a rising
number of sporadic cases of SRH, which were
treated differently and with different outcomes,
relative to the experience of the staff and the
equipment of the hospital in question, have
been reported in literature. The knowledge
related to the disease progression, treatment
strategies, and indications for surgical inter-
ventions is still quite limited, though (9).
Having worked in a large specialized Covid-19
hospital, we had an opportunity to treat a
group of critically ill Covid-19 patients with
SRH using the open surgery approach. The
aim of our study was to analyze the outcomes
of open surgery for retroperitoneal hematoma
in patients seriously ill with Covid-19 pneumo-
nia on anticoagulants, as well as to investigate
their clinical and laboratory data.

Materials and Methods

We retrospectively analyzed all consecutive
patients with a confirmed Covid-19 infection
who developed SRH and who underwent
emergency surgery between March 2021 and
March 2022 in Batajnica COVID Hospital,
University Clinical Centre of Serbia. The study
was approved by the local Institutional Review
Board of University Clinical Centre of Serbia;
Number 878/5. In the observed period, the
total number of Covid-19 patients was 19108
and of them, on 27 (0.14%) open surgery was
performed because of uncontrolled bleeding
into the retroperitoneal space. Patients on
whom open surgery was performed belonged
to an older age group (71.6 + 11.9 years), were
slightly overweight (BMI: 28.0 + 2.4 kg/m?),
and predominantly male (55.6%). Five (18.5%)
patients were vaccinated against Covid-19,

while 22 (81.5%) were not. Baseline demo-
graphic and clinical data of the patients
studied are presented in 7able 1. The average
length of hospitalization was: 13.07 + 7.54 days.

Statistical Analysis

Descriptive statistics were calculated for the
baseline demographic and clinical features, as
well as for the treatment outcomes. Continuous
variables were presented as means with
standard deviations or medians with 25-75
percentiles according to the data distribution.
Categorical variables were presented with
numbers and percentages. Continuous data
before, during, and after the surgery were
compared with the Repeated measures ANOVA
or Friedman test, according to the data distri-
bution. Tuckey post or Wilcoxon sum rank test
was used for the post-hoc comparison. A p value
of less than 0.05 was considered statistically
significant. Statistical analysis was performed
by IBM SPSS Statistics 26 (IBM SPSS Inc.,
Chicago, IL).

Results

All patients were on standard therapeutic
anticoagulation regimen with low molecular
weight heparin (Fraxiparine®) (1.0-1.8 ml per
day, divided into two doses), in accordance
with local protocol recommendations based on
suggestions made by the ATTACC, ACTIV-4A,
and REMAP-CAP Investigators (10), and they
were in intensive care unit on continuous
monitoring. Some of the patients used anti-
thrombin inhibitors or Aspirin before hospitali-

Table 1.  Baseline demographic and clinical data of the studied patients
n (%)
Gender (m), n (%) 15 (55.6)
Vaccination, n (%) 5 (18.5)
Without vaccination, n (%) 22 (81.5)
Age,x+sd 716 =119
BMI (kg/m?),x=sd 28.0 =24
Hematoma size (mm), Med (25"-75" percentile) 140 (90-180)
Hematoma volume (mm?®), Med (25"-75" percentile) 702.2
(392-1733.7)
Survived, n (%) 6 (22.2)
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Figure 1.

Contrast enhanced abdominopelvic CT, axial image, arterial
phase: huge retroperitoneal hematoma located in the right
posterior pararenal and lateroconal fascia without contrast
“blush”. No sign of active bleeding

zation and initialization of LMWH, while there
was not an association between LMWH and
Aspirin or any other thrombin inhibitors in
the treatment protocol. A sudden decrease in
the patients’ hemoglobin levels and their
clinical picture raised a suspicion of bleeding.
After the first LMWH administration bleeding
occurred in patients as follows: first week (day
1: 1 patient; day 2: 1; day 5: 2; day 6: 1 and day
7: 1); second week (day 8: 2 patients; day 9: 1;
day 10: 1; day 11: 2; day 12: 1; day 13:1 and
day 14:1); third week (day 15: 1 patient; day
16: 1; day 18: 2; day 19:1; day 21:2); fourth
week (day 22: 1 patient; day 23: 1; day 25 1;

Contrast enhanced abdominopelvic CT, coronal
reconstruction, arterial phase: Huge bilobar retroperitoneal
hematoma located in the posterior pararenal and right iliac
region, without signs of active bleeding

Figure 2.

day 26: 1 and day 28: 1). After the initial surgi-
cal examination and a clinical suspicion of the
existence of retroperitoneal hematoma, further
diagnostics was done by ultrasound and multi-
slice computed tomography (MSCT) examina-
tion (SIEMENS SOMATOM go. All). MSCT
findings for four patients are given in Figs. 1,
2, 3, 4. The median size of the retro-peritoneal

Figure 3.

Contrast enhanced abdominopelvic CT, axial image, arterial
phase: Huge retroperitoneal hematoma located in the right
posterior pararenal and lateroconal fascia with compression
to ascending colon without contrast “blush”. No CT sign of
active bleeding

Figure 4.  Contrast enhanced abdominopelvic CT, axial image, arterial
phase: Huge retroperitoneal hematoma located in the right
posterior pararenal and lateroconal fascia with small
contrast “blush” in medial region of hematoma- CT sign of

active bleeding
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Table 2.  Laboratory data of Before Surgery Post-surgery P
the studied patients HGB (g/l)* 1134 + 227 76.7 + 26.4 96.3 + 20 <0.001
HCT (LL)* 03+0.1 0.3 +02 03 +0.1 0.164
Platelets x109/L 168(121-251) 175(99-232) 88(57-149.5) <0.001
Urea (mmol/l) 14.7(10-20.7) 20(13.1-29.9) 20.9(11.8-24.2) <0.001
Creatinine (umol/l) 118(74-226) 179(76-363) 127.5(69-339) 0.038
Ferritin (ug/L) 861.2(461.4-1383) 1004(654-1438) 1516(608.3-5068.6) 0.028
CRP (mg/L) 41.6(20.8-68.1) 13.6(9-47.5) 103.4(13-156.6) 0.047
Fibrinogen (g/L) 4.3(3.1-6.2) 2.9(2.1-4.3) 3.6(2.8-5) 0.048
D-dimer (mg/L) 1.1(0.7-3.1) 0.7(0.4-1.7) 1.2(0.7-3.2) 0.028
Albumin (g/1) 31(27-35) 27(25-30) 28(26-29) <0.001

Data are expressed as Med (25"-75" percentile) and analyses with Friedman test;
*data are expressed as X=sd and analyzed with repeated measures ANOVA

hematoma on MSCT was 140 mm (7able 1).

Conservative treatment was administered
to each patient when the first symptoms of
SRH developed. In cases when the clinical
picture worsened significantly, which was
accompanied by a progressive decrease in
hemoglobin levels — indications that conserva-
tive treatment had failed — a decision to per-
form explorative laparotomy with tamponade
was made. Indications for immediate surgical
intervention was hemoglobin level below 50 g/l
and/or active bleeding described on MSCT.
Since at that time interventional radiology
was not available in our hospital, the only
surgical option at our disposal following
laparotomy was to use a large amount of
abdominal gauze packing. LMWH was
reinstated in the postoperative drug treatment
protocol.

The following comorbidities (expressed in
percentage) were found in these 27 patients:
hypertension (47.00%); chronic renal insuffi-

Post hoc test

ciency (25.00%); acute renal insufficiency
(3.12%); atrial fibrillation (37.50%); diabetes
mellitus (28.00%); chronic hemodialysis
(16.00%); and chronic obstructive pulmonary
disease (6.25%).

The patients’ laboratory test results two
days before operation, on the day of the opera-
tion, and two days after the operation are
given in Table 2 and Table 3, as well as the
significance of differences between the values.

D-Dimer was significantly elevated two
days before surgery in comparison with the
values on the day of the surgery (p=0.011).
Platelet counts were significantly lowered two
days after the surgery in comparison with the
values two days before the surgery (p<0.001).
Creatinine values were significantly elevated
on the day of the surgery in comparison with
those of two days previously (p=0.09).

Six (22.23%) patients survived open surgery,
while 21 (77.77%) died. There was no early or
late complications (e.g. rebleeding or sepsis) in

Table 3.  Significance
of differences Before vs. surgery Before vs post-surgery Surgery vs post-surgery
between the values  HGB* <0.001 0.002 0.002
Urea <0.001 0.001 0.240
Platelets 0.089 <0.001 0.005
Creatinine 0.009 0.833 0.034
Ferritin 0.685 0.010 0.031
CRP 0.072 0.015 0.011
Fibrinogen 0.001 0.211 0.167
D-dimer 0.011 0.987 0.145
Albumin 0.002 0.003 0.332
wilcoxon test*Tuckey post hoc test;
530 www.revistachirurgia.ro Chirurgia, 117 (5), 2022
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survived patients after the surgery. Post-
mortem examinations were not performed.

Discussion

Literature data related to SRH occurrence in
Covid-19 patients are rare and isolated in
most cases (11). Hematomas are relatively
rare clinical conditions, but their mortality
may be high in Covid-19 patients. Mortality
rates in association with retroperitoneal
hematoma are highly variable, ranging from
0.6% to 70% (12). Mortality may be reduced by
early diagnosis of hematoma and the use of
interventional methods (13). All critical
patients with Covid-19 infection have a higher
risk of hypercoagulable conditions (14).
Changes in coagulation may be generated by a
direct effect of SARS-CoV-2 on hemostatic
changes or may result from a severe
pro-inflammatory state (15). Anticoagulation
therapy is used in Covid-19 patients in order
to prevent or treat thromboembolic events
(16). The choice of the optimal anticoagulant
drug and dosage for the prevention of venous
thromboembolism in acutely ill adults in
hospital is still undetermined (17). Both
Covid-19 itself and the anticoagulant treat-
ment may induce bleeding, including the
development of retroperitoneal hematomas
(13). Higher-dose anticoagulants slightly
increase major bleeding in people hospitalized
with Covid-19 (18).

Open surgery for retroperitoneal hemor-
rhage is indicated in cases when a patient
remains unstable despite adequate fluid and
blood product replacement, or if interventional
radiology is not successful or available (8).
Surgical evacuation is rarely performed
because it may release the tamponade effect
that might be associated with significant
morbidity. It should be considered in cases
when conservative management has failed
and hemorrhage is ongoing, or in the presence
of compartment syndrome (19,20). The primary
aim of surgery is to put under control all
actively bleeding points, and the secondary
aim is to remove the large hematoma. In our
study, we analyzed the occurrences of life-

threatening hematomas managed by open
surgery approach in some among a large
number of hospitalized patients with Covid-19
pneumonia in a specialized Covid-19 hospital.
The detection of retroperitoneal hematoma
and active extravasation was established with
contrast-enhanced computed tomography. In
this group of Covid-19 patients on anticoagu-
lants, we detected a relatively rare occurrence
of spontaneous development of retroperitoneal
hematoma that had to be managed with
open surgery. Of 19108 patients who were
hospitalized for Covid-19 in Batajnica Covid
Hospital between March 2021 and March
2022, 27 (0.14%) developed spontaneous retro-
peritoneal hematoma. In open surgery
procedures, the retroperitoneum may need to
be packed and re-explored within 24-48 hours
(6,21), as we did with most of our patients. All
the blood is to be removed, and the abdomen
must be packed with large swabs. According to
the suggested procedure, in the next step,
swabs can be removed in order to find the
source of the bleeding (8). Another indication
for open surgery is the development of
abdominal compartment syndrome resulting
from a large retroperitoneal hematoma (8).

With regard to laboratory data, elevated
D-dimer levels at initial presentation may be
used to predict bleeding complications, throm-
botic complications, critical illness, and death
(4,22). Our patients had elevated D-dimer
before the intervention (7able 2. Intensified
anticoagulation use may result in reducing
the risk of thrombotic events, increasing
meanwhile major bleeding rates in critically ill
patients (5). All studied patients were in a
critical condition, receiving maximal doses of
Fraxiparine®. These findings may indicate the
presence of an increased risk of bleeding in the
studied group, as it was previously reported
for hospitalized patients with Covid-19 (18). It
was suggested that anticoagulation dose
escalation based on the D-dimer level may not
be appropriate for certain patients (22).

Over the last three years of Covid-19
pandemic, sporadic cases of retroperitoneal
hematomas have been reported in literature,
with different therapeutic approaches and
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different outcomes. The first case of retroperi-
toneal hematoma in a Covid-19 patient was
reported in 2020, and it was detected with a
CT scan of the abdomen and pelvis with IV
contrast (23). Occlusion of the bleeding artery
after embolization was successfully achieved
(23). The first case of a Covid-19 patient who
was on therapeutic anticoagulation and who
had lumbar artery bleeding with the develop-
ment of psoas hematoma was also successfully
treated with arterial embolization (24). Singh
et al. (25) reported four cases of Covid-19
associated pneumonia that were complicated
by bleeding. Among them, two patients
were addressed by surgical evacuation of
the hematoma, one underwent computed
tomography-guided drainage, and one was
treated conservatively. A relationship between
SARS-CoV-2 and bleeding was also suggested
after the evaluation of six cases of abdominal
bleeding associated with Covid-19 (26). Three
of them were managed conservatively, while in
the other three embolization was performed. A
catastrophic retroperitoneal hemorrhage
under anticoagulant prophylaxis was described
in a 65-year-old Covid-19 positive male with
diabetes mellitus and hypertension. Massive
retroperitoneal hemorrhage involving the
psoas muscle was found on the CT scan, and
the patient was successfully managed conser-
vatively (27). In another study, five patients
with Covid-19 and spontaneous retroperitoneal
hemorrhage were presented (28). Four of them
were managed conservatively, while on one a
surgical intervention was performed. Death
from complications of retroperitoneal bleeding
of a 51-year-old Covid-19 positive female who
was on intermediate-intensity heparin therapy
for venous thromboembolism prophylaxis was
also reported in literature (29). Surgical explo-
ration of large right-sided retroperitoneal and
psoas muscle hematoma was reported in a
57-year-old male with Covid-19 pneumonia
who was on prophylactic anticoagulation (30).
After the intervention, his condition improved
and he was discharged well. In another case
report, large right-sided retroperitoneal
hematoma extending along with the psoas
musculature and the lateral abdominal wall

was described in a 67-year-old male with
bilateral Covid-19 pneumonia. Despite ade-
quate intensive conservative management, the
patient died (31). Three cases of abdominal
spontaneous retroperitoneal hematoma in
Covid-19 patients were confirmed with a
contrast-enhanced computed tomography
(CEST), and embolization was performed in
each of the patients; two patients survived and
one died. It was concluded that CEST is
the imaging of choice to localize the site of
bleeding and plan the endovascular treat-
ment, as well as that embolization in such
patents is safe and effective (32). Another
three patients with bleeding complications
secondary to therapeutic anticoagulation in
the setting of Covid-19 infection suffered
spontaneous bleeding into either the rectus
sheath or retroperitoneum. The hemorrhage
was confirmed by CT, and the patients were
treated conservatively. Two survived and one
died (33). Two cases of spontaneous iliopsoas
hematoma caused by anticoagulants during
the clinical course of Covid-19 were also
reported (34). In both patients hematomas
were discovered during CT examination. In
one patient successful arterial embolization
was performed, while the other patient died
because of hemorrhagic hypovolemic shock. In
the comparison between prophylactic and
therapeutic anticoagulant doses, it was reported
that the therapeutic dose was associated with a
higher risk of major hemorrhage (1.7% versus
3.0%) (35). In a group of 5 patients with RPH
conservatively managed, 3 patients died (22),
while in a group of 7 patients with abdominal
hematoma no one survived (5 patients were on
conservative management, 2 were treated
surgically) (16). In a recently published study,
eight patients with Covid-19 who required
surgery died (36), while in our study group 21
of 27 patients died.

Based on available literature data and
clinical evidence, it is recommended that
further research concerning acute hemorrhage
in Covid-19 patients who are on prophylactic
anticoagulant therapy should be done (37). It
is expected that the risk of bleeding is even
higher for Covid-19 patients who are on
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therapeutic anticoagulant therapy. Therefore,
it has been suggested that spontaneous
hematomas may represent a new surgical
challenge in COVID patients (36).

The limitation of our study was the lack of
a comparative control group of patients with
Covid-19 on conservative treatment for
spontaneous retroperitoneal hematomas.

Conclusion

The use of anticoagulants in Covid-19 patients
is associated with an increased risk of
bleeding and development of retroperitoneal
hematomas. This risk is further increased by
the age, treatment dose of low molecular
heparin, and presence of severe or critical
forms of Covid-19 disease. A contributing
factor to the adverse outcome of the treatment
1s the presence of severe comorbidities.
Open surgery approach for retroperitoneal
hematomas among COVID-patients represents
a procedure with a high risk and excessive
mortality, which should be used only in
patients who are seriously ill and when all
other previously performed management
procedures have not resulted in a satisfactory
response. Having in mind that the Covid-19
pandemic is still ongoing, we suggest, based
on the data available from literature and our
own experience, that a multidisciplinary team
of international experts should develop
the management plan that would include
recommended procedures and their indica-
tions for retroperitoneal hematomas in
Covid-19 patients.
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