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Abstract

BACKGROUND
Retroperitoneal hemorrhage (RPH) is a rare and severe complication in patients

undergoing extracorporeal membrane oxygenation (ECMO). Clinical diagnosis is
difficult.

CASE SUMMARY

Three cases of RPH patients with corona virus disease-19 (COVID-19) were
included in this study. All three suffered from respiratory failure, were treated
with veno-venous or veno-arterial-venous ECMO, and experienced RPH during
ECMO treatment. Two of the COVID-19 cases were diagnosed after the patients
experienced abdominal pain. The other patient exhibited decreases in the ECMO
circuit flow rate and hemoglobin level. Two cases were treated by transcatheter
arterial embolization, and one was treated conservatively. The hemorrhage in
each of the three cases did not deteriorate. Satisfactory treatment results were
achieved for the three patients because of prompt diagnosis and treatment.

CONCLUSION

Although the incidence of RPH during ECMO treatment is low, the risk is
increased by anticoagulant use and local mechanical injury. If declines in blood
flow velocity and hemoglobin are detected, RPH should be considered, and
prompt aggressive therapy should be started.

Key Words: Retroperitoneal hemorrhage; Extracorporeal membrane oxygenation; Antico-
agulation; Rehabilitation; Case report
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Core Tip: Retroperitoneal hemorrhage (RPH) is a rare complication during the
application of extracorporeal membrane oxygenation (ECMO). Corona virus disease-
19 (COVID-19) is often accompanied by coagulation disorders, and the use of heparin
in patients with severe COVID-19 patients during ECMO treatment increases the
bleeding risk. Three COVID-19 patients who experienced RPH during ECMO treat-
ment were investigated. Nursing operations, lifting, and excessive examination are the
main reasons for the occurrence of RPH. RPH should be promptly excluded in patients
with decreased blood pressure, hemoglobin, and ECMO flow rate to avoid dangerous
complications.

Citation: Zhang JC, Li T. Delayed retroperitoneal hemorrhage during extracorporeal membrane
oxygenation in COVID-19 patients: A case report and literature review. World J Clin Cases
2021;9(19): 5203-5210

URL: https://www.wjgnet.com/2307-8960/full/v9/i19/5203 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i19.5203

INTRODUCTION

Extracorporeal membrane oxygenation (ECMO) provides gas exchange and supports
cardiac function in patients with acute respiratory distress syndrome (ARDS) or
cardiac failure[1]. Since the publication of the Conventional Ventilatory Support vs
Extracorporeal Membrane Oxygenation for Severe Adult Respiratory Failure (CESAR)
trial results in 2009, veno-venous ECMO has been widely used to treat severe ARDS|2,
3], bur as an important salvage therapy, ECMO can be difficult to perform and
maintain. A significant challenge for ECMO management is achieving and mainta-
ining adequate anticoagulation. In clinical practice, several factors can lead to bleeding
complications[4], including anticoagulation therapy and thrombocytopenia. Common
bleeding events include intubation-related bleeding, delayed gastrointestinal bleeding,
and airway bleeding, which are typical clinical manifestations[5].

COVID-19 is currently spreading worldwide, and has a mortality rate as high as
10% in the intensive care units (ICU)[6] of some countries. No specific treatments have
yet been developed for COVID-19, and the majority of deaths are caused by
respiratory failure[7]. The application of ECMO in COVID-19 patients with severe
respiratory failure is currently controversial[8,9]. In our center, twelve COVID-19
patients were treated with ECMO. Of those, seven eventually had the ECMO removed
and are recovering. Three COVID-19 patients who experienced retroperitoneal
hemorrhage (RPH) during ECMO are described in this report. A literature review on
similar presentations is provided, and the experience of the present authors in
treatment is also summarized.

CASE PRESENTATION

Chief complaints
Three patients were admitted to the hospital with fever complicated by manifestations
of pulmonary infection.

History of present illness

Three patients came to the clinic for treatment because of fever with symptoms of
respiratory infection of several days duration. Chest computed tomography (CT)
revealed the presence of ground-glass opacities in the lungs. SARS-CoV-2 was
confirmed by a nasopharyngeal specimen that was PCR- positive.

Case 1: A 71-year-old man was subjected to salvage ECMO on day 10 after COVID-19
identification. The parameters for the ECMO settings are shown in Table 1, and the
clinical course of the patient is shown in Figure 1. On the day 4 of ECMO, the
assessment was satisfactory, tracheal intubation was replaced with awake ECMO, and
rehabilitation exercise was initiated. The training involved sitting daily and passive
lower limb functional training.
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Table 1 Extracorporeal membrane oxygenation setting in the three patients

Case 1 Case 2 Case 3

Mode
Return cannula location
Return cannula size (F)

Drainage cannula location

V-v V-A-V V-V

Right femoral vein Left femoral vein/ left femoral artery  Right femoral vein

19 19/17 19

Right internal jugular vein Right internal jugular vein Right internal jugular vein

Drainage cannula size(F) 22 22 22
Initial bolus venous injection heparin dosage 25 25 50
(U/kg)

Objective APTT (s) 40-60 40-60 60-80
ECMO start running to bleeding time (d) 8 9 18

In Case 1 and Case 2 the initial bolus venous injection heparin dosage was half the normal dose because to their advanced age. The anticoagulation target

was also lower than normal. APTT: Activated partial thromboplastin time; ECMO: Extracorporeal membrane oxygenation.
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Figure 1 Three patients with delayed retroperitoneal hemorrhage during treatment with veno-venous extracorporeal membrane
oxygenation. Prothrombin time international normalized ratio, platelets, and fibrinogen changed before and after retroperitoneal hemorrhage, consistent with
bleeding. Activated partial thromboplastin time did not change because anticoagulation was used during the extracorporeal membrane oxygenation treatment.
'Second day; ?Third day. ECMO: Extracorporeal membrane oxygenation; PLT: Platelets; RPH: retroperitoneal hemorrhage.
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Case 2: An 81-year-old woman underwent salvage ECMO after 28 d of confirmed
COVID-19. The ECMO settings are shown in Table 1. Following heart failure with
veno-venous ECMO, veno-arterial-venous ECMO was given on the day 2 to day 6. A
17F left femoral artery tube was used. The arterial end was closed with a vascular
stapler, and the operation mode was changed to veno-venous ECMO. The sedation
level was maintained at a Richmond Agitation Sedation Scale (RASS) score of -2 to -3.
The clinical course is shown in Figure 1.

Case 3: A 62-year-old man experienced salvage ECMO after 31 d of confirmed COVID-
19. The ECMO settings are shown in Table 1. Digestive tract bleeding occurred during
ECMO for 13 d, and rectal cancer was diagnosed. Radical rectal cancer surgery was
performed with ECMO support. After 11 d of ECMO, mechanical ventilation was
withdrawn and replaced by awake ECMO. Rehabilitation exercises included sitting on
the bedside, use of an electric bicycle, and limb rehabilitation exercises. The clinical
course is shown in Figure 1.

History of past illness

Cases 1 and 2 had histories of hypertension, and case 2 had a history of diabetes. Case
3 had a history of bloody stools and during hospitalization was found to have rectal
cancer.
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Personal and family history
None of the patients had a history of drug allergies or genetic diseases.

Physical examination

The symptoms on admission included cough, expectoration of white sputum, and
body temperatures of 37.8°C to 38.5°C. Coarse breath sounds in both lungs with wet
rales distributed at the base were heard on auscultation.

Laboratory examination

Case 1: After 8 d of ECMO, the patient complained of abdominal pain, and a blood
evaluation revealed a hemoglobin (Hb) of 60 g/L, hematocrit of 26.2%, and a lactic
acid concentration of 18 mmol/L, accompanied by low ECMO circuit flow rates.

Case 2: After 9 d of ECMO, the circuit flow rate was low and was accompanied by a
decrease of Hb from 84 g/L to 53 g/L. The patient’s hematocrit was 23.4%.

Case 3: The patient’s vital signs included a decrease in blood pressure to 85-100/50-65
mmHg, the heart rate was 110-135 bpm, Hb dropped from 77 g/L to 44 g/L, and the
hematocrit was 21.1%.

Imaging examination
Case 1: After 8 d of ECMO, the patient complained of abdominal pain. An abdominal
CT found an RPH of 10.4 cm x 8.6 cm x 13.2 cm (Figure 2).

Case 2: After 9 d on ECMO, the circuit flow rate was low and accompanied by a
decrease of Hb. A CT scan revealed an RPH of 10.6 cm x 10.3 cm x 17.3 cm (Figure 2).

Case 3: The oxygenator was replaced after 16 d of ECMO. After 18 d, the patient
complained of abdominal pain. The vital signs included a decrease in blood pressure
to 85-100/50-65 mmHg and a heart rate of 110-135 bpm. Ultrasound revealed edema of
the psoas muscle, and a CT scan revealed an RPH with a size of 8.2 cm % 4.2 cm % 6.5
cm (Figure 2).

FINAL DIAGNOSIS
Critically ill with COVID-19, ECMO support, and RPH.

TREATMENT

Case 1: RBCs (14 units) and fresh-frozen plasma (10 units) were transfused and antico-
agulation was stopped. Digital subtraction angiography (DSA) results revealed
bleeding in the right lumbar artery (Figure 3A), which was treated by performing
transcatheter embolization (Figure 3B).

Case 2: Red blood cells (6 units) and fresh-frozen plasma (6 units) were transfused,
and anticoagulation was stopped. DSA revealed an arterial hemorrhage in the right
lower right lumbar artery (Figure 3C) that was treated by transcatheter arterial
embolization (TAE) (Figure 3D).

Case 3: The heparin infusion was suspended at the same time that eight units of RBCs
were given. Out-of-bed rehabilitation was suspended. Ultrasound and an abdominal
CT scan revealed a stable hemorrhage.

OUTCOME AND FOLLOW-UP

After treatment, none of the RPHs become worse. Follow-up ultrasound and CT scans
did not find any deterioration and confirmed that the hemorrhages were stable.
Heparin and rehabilitation exercises were resumed 7 d after the discovery of
hematoma in case 3. There was no significant change in the RPH after follow-up until
discharge.
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DISCUSSION
Hypercoagulable state of COVID patients

Severe COVID-19 is associated with abnormal coagulation, and patients with
abnormal hemostasis were identified early in the pandemic[10-13]. Hemorrhage has
not been found to be a distinctive feature of the disease. Hemostasis-related laboratory
findings include minimal prolongation of prothrombin time (PT), mild reduction in
platelet count, increased fibrinogen levels and no schistocytes[14]. Subsequent studies
have observed a high incidence of pulmonary congestion with microvascular
thrombosis, and vascular occlusion events such as limb ischemia and stroke[15].
Treatment recommendations include early intensive anticoagulant therapy in hospit-
alized COVID-19 patients with the expectation that concurrent anticoagulant therapy
may reduce mortality[16-19].

A recent study reported an overall hemorrhage rate of 4.8% (7.6% in critically ill
patients) and a massive hemorrhage rate of 2.3% (5.6% in critically ill patients) in
COVID-19 patients[20]. Occult hemorrhage events can go undetected because of
difficulties in imaging diagnosis in critically ill patients, which in combination with
clinical findings can result in an underestimation of the hemorrhage rate. Few
hemorrhage events have been reported in COVID-19 patients, and were usually
associated with the use of antiplatelet drugs and anticoagulant therapy. Previous
studies, such as one by Zhang et al[21] have reported that the risk of massive
hemorrhage in COVID-19 patients is associated with platelet or fibrinogen reduction.
Investigation of abnormal coagulation in COVID-19 patients has focused on
thrombotic events, but hemorrhage remains an important prognostic factor in severe
COVID-19.

ECMO and retroperitoneal hemorrhage

SARS-CoV-2 virus infection can cause coagulation disorders in COVID-19 patients,
making heparin anticoagulation difficult in patients treated with ECMO. Hemorrhage
in ECMO patients is more common at surgical incision or ECMO intubation sites and
in the nose and airways[22]. Hemorrhage from cannula and surgical sites remains a
significant problem and is associated with poor ECMO survival rates[23]. In addition,
although being a rare complication in spontaneous hemorrhage, RPH has a
significantly high mortality rate. Reports of RPH can be attributed to the occurrence of
difficult cannulation or mal-cannulation, with RPHs related to those events occurring
within 5 d of initiating ECMO[24]. RPHs have not often been observed after 7 d on
ECMO.

Risk factors and RPH

The hypercoagulable state of COVID-19 patients increases platelet and fibrinogen
consumption in the ECMO circuit, which eventually leads to hemorrhage diathesis,
such as RPH. Excessive consumption of coagulation factors and platelets in ECMO
patients can be prevented by the application of heparin, inappropriate use can increase
the risk of hemorrhage. The three COVID-10 patients in this study were elderly
patients who underwent ECMO for severe ARDS. Low platelet levels (< 50 10°/pL)
during ECMO have been acknowledged as a reason for RPH formation. All three
patients had low platelet counts before the development of RPH[25].

Consumption of coagulating substances is also regarded as an important factor
influencing hemorrhage events in ECMO patients. In case 3, the ECMO oxygenator
failed and was replaced before the RPH occurred. Replacement gave rise to a transient
consumption of coagulation substances, which may have been associated with the
subsequent hemorrhage events, and should cause alarm.

In addition to antithrombotic therapy, other causes of retroperitoneal hemorrhage
include trauma and benign and malignant renal tumors[26]. The three cases of RPH
exhibited multiple diffuse bleeding, in which trauma should be considered first. The
recovery period of COVID-19 was long, and protective clothing increased the
difficulty of caretaking by the nursing staff. Inadequate attention to body position,
particularly the waist and back, and the frequent prone position required for the
treatment of patients and imaging examinations can cause long-term compression of
the waist and back and affect blood circulation[27]. Another possible issue is
hemorrhage from rehabilitation injuries, including frequent body position changes,
weight training, and lower limb exercise. Hence, to reduce the incidence of RPH,
specific procedures should be developed for elderly patients with ECMO.

RPH during ECMO has been previously reported, but there is a scarcity of
discussion on the etiology and early diagnosis[28,29]. The three cases occurred at our
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Figure 3 Vascular images of two patients treated by transcatheter arterial embolization. A: Digital subtraction angiography in case 1 shows the
effusion of hematomas (arrow) in arteriae lumbales; B: Vascular image after the transcatheter arterial embolization treatment; C: DSA in case 2 in the effusion of
hematomas (arrow) in the internal iliac artery branch; D: Vascular image after transcatheter arterial embolization.

center at the same time, and the pathogenesis and possible causes were analyzed.
These three patients received care and active support in the ICU, including blood
transfusions, coagulopathy reversal, and radiation interventions. The case 1 and case 2
patients achieved hemostasis within 2h following transcatheter embolization. The case
3 patient was treated by corrected blood coagulation to reduce postural injury and
recover from injury. If patients present with a significant decrease in hemoglobin and
exhibit shock, prompt TAE is recommended[30].
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CONCLUSION

COVID-19 can cause coagulation disorders that may be exacerbated by hemorrhage
and thrombotic events that are associated with ECMO. ECMO treatment for COVID-19
patients, especially elderly patients, should be implemented in accordance with the
specific circumstances of the individual.

Suggested management includes a combination of awake ECMO and rehabilitation
for elderly patients, standard anticoagulation reduction, close monitoring of changes
in blood coagulation function and hemoglobin and routine ultrasound examination to
detect the occurrence of retroperitoneal hemorrhage. If ECMO patients undergo
changes in position, then a patient transfer board and other aided measures are
recommended. If patients complain of lower back pain with decreased Hb or
decreased ECMO flow, retroperitoneal hemorrhage should be considered.
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