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Severe perioperative bleeding in renal cell carcinoma
after elective pericardiocentesis associated left
ventricular puncture: case report

Hemorragia perioperatoria grave asociada a puncién del ventriculo
izquierdo post pericardiocentesis en un paciente con carcinoma de
células renales: reporte de caso
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Abstract

In the United States during the year 2015, approximately 61,560 patients are expected to be diagnosed
with kidney cancer and 14,080 to die from the disease. We present the case of a patient with renal cell
carcinoma who suffered severe perioperative bleeding and coagulopathy after emergency sternotomy.
We also engage in relevant aspects of perioperative anesthesia care including the considerations and
management of coagulopathy, liver failure and renal failure in the oncologic patient. The case is a 49-
year-old man with vena cava tumor thrombus who underwent radiologic tumor embolization, left radical
nephrectomy, and inferior vena cava (IVC) thrombectomy. Postoperatively, he developed sepsis,
multiple organ failure, and a pericardial effusion requiring pericardiocentesis. During pericardiocentesis,
he suffered an iatrogenic left entricular perforation, requiring an emergency sternotomy and left
ventricular repair. Cancer patients are often challenging for surgical and anesthesia teams, emergency
care requires an organized and comprehensive approach. The use of recombinant factor VIIa NovoSeven
can help in managing severe postoperative bleeding after cardiothoracic surgery in oncologic patients,
but further studies should be done to confirm this.

Resumen

En los Estados Unidos se estimdé que, durante el 2015, unos 61 560 pacientes serian diagnosticados con
cancer renal y que 14 080 moririan por esta enfermedad. Presentamos el caso de un paciente con
carcinoma de células renales y trombo tumoral de vena cava inferior que sufrid una hemorragia
perioperatoria grave y coagulopatia después de una esternotomia de emergencia. También abordamos
aspectos relevantes del cuidado anestésico perioperatorio incluyendo consideraciones y manejo de
coagulopatia, falla renal y hepatica en un paciente oncoldgico. El caso es un hombre de 49 afios que fue
llevado a embolizacion tumoral guiada por radiologia, nefrectomia radical izquierda y trombectomia de
vena cava inferior. En el periodo postoperatorio desarrolld sepsis, falla organica multiple y efusion
pericardica que requirié pericardiocentesis. Durante la pericardiocentesis sufrié perforacion iatrogénica
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de ventriculo izquierdo que necesitd esternotomia de emergencia y reparacion del ventriculo izquierdo.
Los pacientes con cancer son a menudo un reto para el equipo de cirugia y anestesia, y el cuidado de
emergencia requiere un abordaje integral y organizado. El uso de factor recombinante VIIa NovoSeven
puede ayudar en el manejo de la hemorragia severa perioperatoria después de cirugia cardiotoracica en
pacientes oncoldgicos, pero se deben hacer estudios posteriores para confirmarlo.

Introduction

In the United States, cancers of the kidney and of the renal
pelvis are the seventh and tenth leading causes of new
cancer cases in men and women, respectively. They are
also the tenth leading cause of cancer deaths in men, who
are almost twice as likely as women to develop kidney
cancer. In 2015, approximately 61,560 patients were
expected to be diagnosed with kidney cancer, and 14,080
were projected to die from the disease. Most of these cases
would be renal cell carcinomas. At diagnosis, about 64% of
cases present with local-stage disease; for these patients,
the 5- and 10-year survival rates are 72% and 62%,
respectively [1],[2].

We present the case of a patient with invasive renal cell
carcinoma who experienced a chain of adverse events
leading to an emergency sternotomy, severe intra- and
postoperative bleeding, and coagulopathy. We discuss how
the anesthesia team developed and implemented a
successful strategy for management of postoperative
bleeding in this emergent case.

Written informed consent for the publication of this case
was obtained.

Case presentation

A 49-year-old male presented to his primary care physician,
with bilateral lower extremity swelling, abdominal swelling,
abdominal pain, dizziness, fatigue, and shortness of breath.
These symptoms had developed over the course of four
months after he had been treated for an upper respiratory
infection with antibiotics and oral corticosteroids. A review
of systems was negative. A full cardiac workup was also
negative. The patient had a history of depression, anemia,
erectile dysfunction, and obstructive sleep apnea. He
reported no tobacco, alcohol, or illicit drug abuse. He had
no family history of blood diseases but had a maternal uncle
and grandfather with lung cancer. He was referred to a local
cardiologist. An abdominal computed tomography (CT)
study revealed a left renal mass with a thrombus in the
inferior vena cava (IVC). The patient was then referred to
MD Anderson Cancer Center for expert evaluation and
treatment. Imaging studies to stage the tumor were
performed. Magnetic resonance imaging (MRI) of the
abdomen showed evidence of a left renal mass (6.4 x 4.5
x 5.6 cm) whose appearance was compatible with renal cell
carcinoma; the mass extended into the suprahepatic and
intrahepatic inferior vena cava and involved the left renal
vein. Magnetic resonance imaging also revealed a right
renal vein thrombus. Computed tomography of the chest
unveiled a filling defect in the right lower lobe posterior
basal segmental pulmonary artery; this defect was
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suspected to be either a tumor embolus or a bland
pulmonary embolus. There were also three pulmonary
nodules, from 3- to 4-mm, those were indeterminate and
could have represented either granuloma or metastasis.
The results of bilateral Doppler ultrasonography of the
lower extremities, magnetic resonance imaging of the
brain, and a bone scan were negative. The patient was
classified as stage 3 and the treatment plan was surgery.

Further assessment revealed elevated liver function tests
and a decrease in the patient’s functional status, leading to
a diagnosis of Budd-Chiari syndrome. Therefore, the initial
plan to operate was delayed until his condition improved
enough that he could tolerate surgery. The interventional
radiology team performed a left renal embolization and
obtained a left renal biopsy, which was inconclusive upon
pathologic analysis. In the following days, the patient
deteriorated slowly and developed renal failure, along with
encephalopathy caused by uremia and liver failure.

A month later, upon improvement of his condition, the
patient was discharged from the hospital and scheduled for
follow-up. By one-month follow-up, the patient no longer
had any symptoms, imaging results, or laboratory tests
suggesting Budd-Chiari syndrome. Left radical
nephrectomy and possible left adrenalectomy and right
radical nephrectomy along with inferior vena cava (IVC)
thrombectomy and reconstruction were planned for later
that month. The left radical nephrectomy, left
adrenalectomy and inferior vena cava thrombectomy and
reconstruction were performed. During surgery, however,
the entire tumor thrombus could not be cleared from the
hepatic vein, right renal vein, and right adrenal vein, so the
surgical team refrained from conducting the right radical
nephrectomy. It was also found that the tumor thrombus
extended into the spine and spinal foramen and could not
be completely excised.

Pathological examination of the surgical specimen revealed
clear cell type, Fuhrman nuclear grade 3 renal cell
carcinoma, with tumor invading the renal vein wall at the
renal vein resection margin; metastatic carcinoma in one of
four lymph nodes; and a renal cell carcinoma thrombus with
vessel wall invasion at the inferior vena cava margin, right
renal vein margin, and posterior lumbar vein margin.

The patient’s condition was stable and he was discharged
home 10 days after surgery. One week after discharge, the
patient presented to the emergency room with chest pain
and abdominal pain. He was hospitalized, and treatment for
sepsis and acute renal failure was initiated. The patient was
evaluated for a pulmonary embolism, which was not
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confirmed. In the following days, an echocardiogram
revealed that the patient had a large pericardial effusion
that did not cause any hemodynamic instability or
symptoms. Additionally, he had severe hiccups, raising the
risks associated with pericardiocentesis. The patient was
then found to be in atrial fibrillation and treated with
intravenous amiodarone. Further studies, including liver
function tests (LFTs) revealed liver failure. An abdominal
computed tomography scan showed intrahepatic fluid
collection. A second echocardiogram still showed evidence

of pericardial effusion, but in light of the patient’s recent
complicated surgery, a pericardial window was ruled out.
Therefore, the treating team decided to place a pericardial
drain via fluoroscopically guided pericardiocentesis.
Unfortunately, the patient started coughing vigorously and
unexpectedly during the procedure. It was discovered that
the left ventricle had been perforated during catheter
advancement. The patient was transferred to the operating
room for emergency sternotomy with the catheter still in
the chest (Figure 1).

Figure 1. Patient is transferred to the operating room with the catheter still in the chest.

Preoperative aspartate transaminase level (AST) of 77 1U/I
(reference, 15-46 IU/L), alanine transaminase level (ALT)
of 366 IU/I (reference, 7-56 IU/I), total bilirubin of 2.1
mg/dl (reference, 0.2-1.3 mg/dl), albumin 3 g/dl
(reference, 3.5-4.7 g/dl), and creatinine 7.63 mg/dl.

Laboratory tests at the start of surgery showed an activated
partial thromboplastin time (aPTT) of 195.1 sec, (reference,
24.7-35.9), prothrombin time (PT) of 20 sec (reference,
12.7-15.0), international normalized ratio (INR) of 1.73
(reference, 0.9-1.20), hemoglobin level (Hb) of 9.3 g/dI,
and platelet count of 305 k/ul.

The patient’s vital signs were as follows: blood pressure
(BP): 130/80 mm Hg; heart rate (HR): 110 beats per
minute; respiratory rate (RR): 20 respirations per minute;
and temperature: 37°C.

The anesthesia team evaluated the patient as having an
American Society of Anesthesiologists (ASA) physical

www.medwave.cl

classification of 4E and Mallampati class 2. The anesthesia
plan included general endotracheal anesthesia using rapid
sequence induction with cricoid pressure after surgical skin
preparation with the patient awake. The patient was
monitored in accordance with ASA standards. Because the
patient was at risk for cardiac arrest and unstable
dysrhythmia, we placed transcutaneous pacing pads
(Figure 2). The patient underwent rapid sequence induction
of general anesthesia with 250 ug fentanyl titrated, 1 mg
midazolam, 20 mg etomidate, and 100 mg succinylcholine.
The patient’s trachea was smoothly intubated using direct
laryngoscopy with a size 2 Miller laryngoscope blade and a
grade 1 view of the vocal cords. Positive end tidal CO2 and
bilateral equal breath sounds were observed.

Anesthesia was maintained with desflurane, cisatracurium,
and sufentanil. The patient was also given a loading dose
of 1g aminocaproic acid as an antifibrinolytic, followed by a
1 g/h infusion.
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Figure 2. Patient with the catheter in the chest and patch for transcutaneous pacing pad in position.

During the surgery, the surgeons noted a non-clotting
bloody pericardial effusion. The catheter was already out of
the left ventricle, and the puncture site, which was oozing
blood, was identified. The bleeding was controlled with a
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single 5-0 Prolene polypropylene with pledget suture. Blood
oozing from other surfaces was seen, and the pericardium
seemed to be covered in a thrombin-like material with a
rough whitish surface (Figure 3).
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Figure 3. Left ventricle after repair with 5-0 Prolene suture.

After the incision was closed, the patient continued to lose
blood: an estimated 3 L of blood was collected from the
chest tubes over a period of 20 minutes. The anesthesia
team managed bleeding and coagulopathy with standard
blood products and fluids. The blood and blood products
used were nine units of red blood cells, 12 units of fresh
frozen plasma, 2 6-pack platelet units, and 2 10-units
cryoprecipitate. Fluids administered included 500 ml 5%
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albumin. FloTrac/Vigileo (Edwards Lifesciences, Irvine, CA)
minimally invasive hemodynamic monitoring was used for
goal directed fluid therapy.

Because the bleeding had not stopped 20 minutes after
closure of the incision, the surgeons considered reopening
the incision and conducting further exploration, but they
refrained from doing so, as the patient might not have
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tolerated a second procedure. The chest tubes continued to
ooze blood, indicating a partial lack of response to the use
of blood derivatives, so the anesthesia team decided to
administer 10 mg NovoSeven recombinant factor VIIa
(rFVIIa) (Novo Nordisk A/S, Bagsveerd, Denmark). Ten
minutes after administration of recombinant Factor VIIa,
the blood loss was significantly reduced, with only an
additional 200 ml collected over the next 30 minutes. The
total estimated blood loss was 5.5 |. Vasopressin was also
required during and after surgery for vasopressor support.
The patient was stabilized in the operating room and then
transferred to the intensive care unit. Transesophageal
echocardiography performed in the operating room after
surgery revealed minimal fluid surrounding the right
atrium, but not collapsing it or any other vital structures.

Laboratory tests right at the end of surgery showed the
following results: activated partial thromboplastin time
(aPTT), 30 sec; prothrombin time (PT), 10 sec;
international normalized ratio (INR), 0.68; hemoglobin
(Hb), 9.5 g/dl; platelet count 184 k/ul, and fibrinogen, 433
mg/dl (reference, 202-450).

At the end of the procedure, samples of pericardial tissue
were sent for pathologic analysis; the final report indicated
acute fibrinous pericarditis. The patient was left with two
chest tubes, a Blake drain from the previous surgery, and
a Foley catheter. Postoperatively, the patient was managed
in the intensive care unit for nine days, where he steadily
improved, vasopressor support was discontinued, and he
was weaned off mechanical ventilation and underwent
intermittent hemodialysis. The patient showed no signs of
coagulopathy. Having experienced no other complications,
he was discharged to a long-term acute care facility 24 days
after surgery, where management of his condition
continued.

Discussion

Treatment of cancer patients is often challenging for
surgical and anesthesia teams. Both the natural course of
the disease and adverse events related to medical care may
have a significant impact on patient outcomes. The case
presented here offers an opportunity to analyze a chain of
adverse events in the management of a patient with
complications of metastatic renal cell carcinoma, requiring
consideration from both anesthetic and surgical points of
view.

Renal cell carcinoma patients may develop a constellation
of complications, as in the case presented here. Renal cell
carcinoma can metastasize to the venous vessels; invasion
of the IVC has been described in 4-15% of cases, of which
10-25% extend to the right atrium [3],[4]. Treatment for
such cases includes radical nephrectomy and IVC
thrombectomy [4],[5]. The choice of surgical strategy as
well as the morbidity and mortality rates related to this
procedure may be influenced by the level and volume of the
tumor thrombus and the size of the tumor [5],[6],[7]. The
5-year survival rates of renal cell carcinoma patients
undergoing radical nephrectomy and thrombectomy can
drop from 60% to less than 20% if distant metastases are
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present [4],[8],[9]. Acute and chronic postoperative
complications may include local or systemic infection,
hemorrhage, deep vein thrombosis or pulmonary
embolism, renal failure, the need for renal replacement
therapy, myocardial infarction, and pneumothorax, among
others [10].

Treatment for complications of radical nephrectomy and
thrombectomy may present its own risks. Ventricular
perforation, despite being a relatively rare complication of
pericardiocentesis, is a catastrophic emergency that
demands effective communication between surgical and
anesthesia teams. The rate of ventricular perforation after
image-guided pericardiocentesis has been reported to be
around 1% and is influenced by the volume and location of
the effusion, as well as its accessibility and the anatomical
approach chosen [11],[12]. Right ventricle perforation is
more common than left ventricle perforation, but the latter
usually presents with more severe bleeding owing to the
higher pressure in the left ventricle [13].

The relationship between cancer and coagulation disorders
has been found in several studies. Malignancy induces a
prothrombotic state that can increase tumor growth and
dissemination. Tumor cells have the capacity of releasing
procoagulants and inflammatory cytokines, which put the
patient at a high risk of developing venous and arterial
thrombosis. The clinical manifestations of cancer-related
coagulation disorders range from asymptomatic to
thrombosis of large vessels, or even severe bleeding caused
by disseminated intravascular coagulation (DIC) [14],[15].

Postoperative bleeding after cardiothoracic surgery has
been reported to occur in 5-11% of cases, and blood
products are needed during as many as 80% of complex
thoracic surgery cases. Postoperative bleeding can
dramatically increase rates of morbidity and mortality and
the lengths of hospital stays [16],[17],[18]. Traditionally,
postoperative bleeding in cardiac surgery has been
managed with blood products [16],[19].

More recently, recombinant Factor VIIa has been used off-
label to aid hemostasis in challenging cases,
[16]1,[17]1,[18],[19] such as this one, in which liver injury
and sepsis aggravated coagulopathy [18],[20]. The
mechanism of action of recombinant Factor VIIa involves
binding to tissue factor (TF). Thrombin is generated from
this process through the activation of Factor X (FX), and it
will later activate platelets. At pharmacological doses
recombinant Factor VIIa can also bind and activate Factor
X on activated platelets. Factor X forms a complex with
Factor Va, this will lead to a thrombin burst, and the
production of a stable fibrin clot at the site of vessel injury
[21],[22].

Sallah et al. published a series of 18 patients with cancer-
related disseminated intravascular coagulation (DIC), for
which recombinant Factor VIIa was used successfully after
conventional therapy when blood products failed [23].

Patients undergoing cancer surgery face an increased risk
of severe bleeding and coagulopathy during major surgical
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procedures. Multiple factors contribute to this increased
risk, including tumor biology, the location of the tumor, the
complexity of resection, previous oncological treatment,
and comorbidities. Transfusion of blood products in
oncologic surgery is used to improve delivery of oxygen and
correct hemostasis disorders.

In cancer surgery, coagulation disorders can occur
preoperatively, usually as a result of anticoagulant
administration or cancer-related complications. However,
they may also occur intra- and postoperatively, commonly
due to hemodilution or consumption of coagulation factors,
with the latter occurring in complications such as
sepsis [20].

In this patient, vasopressor support was necessary,
considering his hemodynamics in the presence of sepsis,
surgical trauma, and liver failure. Endogenous vasopressin
levels have been shown to be decreased in patients with
septic shock, as well as those with end-stage liver
failure [24],[25]. Additionally, desmopressin has also been
used in the management of postoperative bleeding [19].

The anesthesia team must, therefore, be prepared for
hemodynamic complications in cancer patients, and
anticipate every possible scenario to provide timely
treatment and to avoid adverse events. Anesthetic
considerations must be continually assessed and re-
assessed in patients undergoing emergency cardiothoracic
cancer surgery: prior to induction, throughout the surgery,
and postoperatively. Adequate intravenous and arterial
lines must be secured before induction and the need for a
central venous catheter should be assessed. Proper fluid
management monitoring is especially critical for these
patients; tools such as the FloTrac/Vigileo™ (Edwards
Lifesciences, Irvine, CA, USA) are useful, keeping in mind
that cardiac output monitoring in patients with sepsis or
cirrhosis may be inaccurate [26],[27].

Blood products must be made available for immediate use,
along with a rapid infuser to treat hypovolemic shock and
re-establish proper hemodynamics [17],[28]. Hypothermia
and acidosis management is also imperative, as both
factors can aggravate coagulopathy [19],[29],[30].
Hypocalcemia may develop, especially in patients given
large volumes of blood products; it should be identified and
treated promptly, as it can further worsen coagulation
capacity [29]. Preoxygenation should be followed by rapid
sequence intubation using medications with an appropriate
cardiovascular profile, as in any case of traumatic heart
injury [31].

Conclusion

Treatment of cancer patients is often challenging for
surgical and anesthesia teams. Both the natural course of
the disease and adverse events related to medical care may
have a significant impact on patient outcomes.

Implementing a comprehensive strategy is necessary for

the treatment of a critically ill patient such as this one. The
management of a cancer patient requiring emergency
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cardiothoracic surgery can be especially difficult in the
presence of multi-organ failure and coagulopathy.

In this case, off-label use of recombinant Factor VIIa was
an effective management for severe postoperative bleeding
after emergency cardiothoracic surgery when traditional
blood products were not enough. This should be analyzed
carefully, as other factors may have influenced the patient’s
improvement. Further studies should be made to evaluate
its efficacy and safety in oncologic patients.
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