
Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press Inc™   |   www.journalmc.org
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited
426

Case Report J Med Cases. 2015;6(9):426-429

ressElmer 

Intraoperative Disseminated Intravascular Coagulation 
During Thoracolumbar Decompression in a Patient With 

Metastatic Carcinoma of the Prostate: Etiology, Diagnosis, 
and Treatment

Mahmood Rafiqa, d, Joseph D. Tobiasa, b, c

Abstract

Various factors may be responsible for disturbances of coagulation 
function during the perioperative period. Disseminated intravascular 
coagulation or coagulopathy (DIC) results from the widespread acti-
vation of the clotting cascade on the endothelial surface throughout 
the microvasculature that results in the formation of thrombin and 
fibrin. Although an uncommon cause of intraoperative bleeding, pre-
vious reports have noted the occurrence of DIC in association with 
adenocarcinoma of the prostate. We present a 62-year-old man with 
known metastatic carcinoma of prostate, who presented with rapidly 
progressing paraplegia and incontinence. During an emergent poste-
rior thoracolumbar decompression and instrumentation, he developed 
excessive blood loss and DIC. The potential etiologies for intraopera-
tive DIC are reviewed, the diagnosis is discussed, and perioperative 
management strategies are presented.
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Introduction

Carcinoma of the prostate is the most common cancer and the 
third most frequent cause of death from cancer in the males, 
following only cancer of the lung and colorectal cancer [1]. 
While metastatic disease and local tumor invasion represent 
the most common sequelae of the disease process, disruptions 
of coagulation with disseminated intravascular coagulation 

(DIC) have also been reported. In addition to gastric or pan-
creatic cancers, prostate adenocarcinoma is one of the most 
common solid malignancies responsible for inducing DIC [2, 
3]. The incidence of DIC in association with prostate cancer 
has been reported to be as high as 10-30% [2-5].

Up to 80-100% of patients with advanced prostate cancer 
develop metastatic disease involving the bones with the spine 
being the most common site [6, 7]. Compression of the spinal 
cord can result from either vertebral collapse resulting from 
tumor invasion into the vertebral body, or by extradural tumor 
growth anywhere along the spinal cord [8]. Motor weakness in 
the lower extremities may arise and is often acute and can pro-
gress rapidly to paraplegia. In such cases, surgical intervention 
provides the greatest chance for the limitation of neurologic 
deficit. Posterior laminectomy remains the standard surgical 
approach for most decompressions. The manipulation of the 
tumor during the surgery may facilitate the passage of pro-
coagulant substances into the blood stream [9]. We present a 
62-year-old man with known metastatic carcinoma of prostate, 
who presented with rapidly progressing paraplegia and incon-
tinence. During an emergent posterior thoracolumbar decom-
pression and instrumentation, he developed excessive blood 
loss and DIC intraoperatively. The potential etiologies for in-
traoperative DIC are reviewed, the diagnosis is discussed, and 
perioperative management strategies are presented.

Case Report

The patient was cared for at King Fahad Medical Center (Ri-
yadh, Saudi Arabia). Institutional Review Board approval is 
not required by the institution for publication of case reports. 
A 68-year-old, 64.2 kg man with chronic hypertension was 
admitted with urinary retention for which transurethral resec-
tion of the prostate (TURP) was performed uneventfully under 
spinal anesthesia. On the fifth postoperative day, the patient 
developed motor weakness in both lower limbs and urinary in-
continence. An urgent MRI/CT showed compression fractures 
of T6 and L1 and retropulsion of the posterior cortex into the 
spinal canal with cord compression (Fig. 1). Diffuse osseous 
metastatic disease was noted throughout the axial skeleton. An 
urgent posterior decompression and instrumentation of thora-
columbar spine was planned. Medications included androgen 
deprivation therapy (leuprolide), amlodipine 10 mg once a 
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day and atenolol 50 mg once a day. Dexamethasone (16 mg 
every 6 h) was initiated with the change in neurologic function. 
He denied other respiratory or cardiac diseases. Preoperative 
electrocardiogram and laboratory analysis were within normal 
range. The chest radiograph was found to be normal apart from 
the T6 compression fracture. The coagulation studies revealed 
a prothrombin time (PT) of 13 s, international normalized ratio 
(INR) of 1.1, and partial thromboplastin time (PTT) of 35 s. 
The hemoglobin was 11.5 g/dL with a platelet count of 178,000 
mm3. The patient was transported to the operating room and 
standard monitoring was applied. Anesthesia was induced with 
midazolam (1 mg), propofol (120 mg), and fentanyl (150 µg). 
Neuromuscular blockade was provided by rocuronium (50 
mg) followed by endotracheal intubation. Two 16-gauge intra-
venous cannulas and a 20-gauge radial arterial cannula were 
established. The patient was positioned prone and all pressure 
points were padded. Anesthesia was maintained with propo-
fol and remifentanil infusion with the bispectral index values 
ranging from 40 to 50. Tranexamic acid was administered as a 
bolus of 10 mg/kg followed by an infusion of 1 mg/kg/h. Sur-
gery proceeded uneventfully until the completion of the thora-
columbar decompression with blood loss of approximately 500 
mL. The hemoglobin was 10.4 g/dL. Thoracic instrumentation 
from T4-8 was started 2 h from the beginning of anesthesia. At 
this time, rapid blood loss (about 2,000 mL) and absence of 
clot formation at the surgical site was noted. A complete blood 
count and coagulation profile revealed hemoglobin 6.8 g/dL, 
platelet count 49,000 mm3, PT 28 s, INR 2.2, aPTT 50.4 s, and 
fibrinogen 1.2 g/L. The D-dimer was elevated at 15.4 µg/mL. 
A diagnosis of DIC was made and management included the 
administration of blood and blood products including packed 
red blood cells, fresh frozen plasma, cryoprecipitate, and plate-
let concentrates. Albumin 5% was used to maintain intravascu-
lar volume. No vasopressor or inotrope therapy was required 
during the procedure. Clinically, the coagulopathy improved 
after the blood and blood products were administered. Repeat 
hemoglobin was 9.8 g/dL with a platelet count of 75,000/mm3. 

The surgical procedure lasted 4 h 40 min with completion of 
T4-8 and T11-L3 instrumentation. Morphine was administered 
for postoperative analgesia, the patient was turned prone and 
his trachea was extubated when he was awake. During the pro-
cedure, the patient received 6 units of packed RBCs, 12 units 
of pooled platelets, 12 units of fresh frozen plasma, 10 units 
of cryoprecipitate in addition to 1 L of 5% albumin and 2 L of 
crystalloid. He was transferred to a high dependency unit for 
further management where he had further decreases in hemo-
globin and platelet count which required the transfusion of ad-
ditional units of red blood cells, fresh frozen plasma, platelets, 
and cryoprecipitate. The patient’s hemoglobin, coagulation 
function, and platelet count stabilized 6 h after completion of 
the surgery. He was transferred to the inpatient ward 24 h later 
in stable condition with minimal surgical site drain collection. 
He did not require any further transfusion of blood and blood 
products and 5 days post-surgery, he had normal bowel, blad-
der, and motor function as well as a normal coagulation profile.

Discussion

Various factors may be responsible for disturbances of coagu-
lation function during the perioperative period, most common-
ly large volume blood loss, necessitating resuscitation with the 
subsequent dilution of coagulation factors and platelets [10]. 
In the absence of exsanguination, other etiologies must be con-
sidered when excessive bleeding with inadequate clot forma-
tion is noted. In our patient, excessive bleeding started before 
the administration of allogeneic blood products suggesting that 
other etiologic factors were present.

DIC results from the widespread activation of the clotting 
cascade on the endothelial surface throughout the microvas-
culature that results in the formation of thrombin and fibrin 
[11]. The damage to the microcirculation compromises tissue 
blood flow and can ultimately lead to multiple system organ 
failure. Activation of the coagulation process consumes clot-

Figure 1. Computed tomography imaging (left) and magnetic resonance imaging (right) showing compression fractures of T6 and 
retropulsion of the posterior cortex into the spinal canal with cord compression. 
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ting factors and platelets, resulting in the clinical picture of 
coagulopathy with excessive bleeding. DIC does not occur as 
a primary disease process, but only as a complicating factor 
from or response to another underlying condition. The clinical 
manifestations can be overt and severe in some cases or milder 
and more insidious in others. The diagnosis of DIC depends 
on the findings of characteristic laboratory tests and clinical 
background (see below). Management includes treatment of 
the primary disease process (sepsis, shock), reversal of associ-
ated end-organ dysfunction (hypotension, hypoxemia, acido-
sis), and correction of the coagulation disturbances with the 
administration of blood and blood products.

While disturbances of coagulation are frequent in oncol-
ogy patients, the presence of overt DIC is uncommon and its 
intraoperative presentation is even rarer. However, the associa-
tion of DIC with advanced adenocarcinoma of the prostate has 
been previously reported in the literature, at times being the 
initial presentation of the malignancy [4, 5]. In these circum-
stances, DIC is postulated to result from the release of proco-
agulant substances, such as tissue factor, into the blood stream 
[9]. The manipulation of the tumor during the surgery likely 
accelerates the passage of these procoagulant substances to the 
blood stream. As was the case with our case, patients with spi-
nal metastasis from prostate cancer exhibiting rapidly progres-
sive neurological deterioration or demonstrating evidence of 
spinal mechanical instability require urgent surgical interven-
tion. Because of the propensity of prostate cancer to metasta-
size to bone, most of the patients will have evidence of multi-
ple spinal lesions thereby predisposing them to the release of 
procoagulant substances during surgery with the development 
of DIC. As such, anesthesia providers should be aware of the 
potential for this complication to occur intraoperatively and 
maintain a high index of suspicion to allow for early diagnosis 
and treatment.

The diagnosis of DIC includes both clinical and laboratory 
information. Most importantly, unexplained bleeding which 
cannot be attributed to a surgical cause with the absence of 
clot formation should prompt a laboratory investigation to di-
agnosis DIC. There is no single laboratory test that can estab-
lish or rule out the diagnosis of DIC. However, a combination 
of tests when repeated in a patient with a clinical condition 
known to be associated with DIC can be used to diagnose the 
disorder with reasonable certainty [5, 11-14]. Screening assays 
for hemostatic function including the PT, PTT, INR and plate-
let count provide important evidence of the degree of coagula-
tion factor consumption and activation. An analysis of reports 
of patients with DIC suggests that the laboratory abnormalities 
in decreasing order of frequency included thrombocytopenia, 
elevated fibrin degradation products, prolonged PT, prolonged 
aPTT, and a low fibrinogen concentration. A reduction in the 
platelet count or a clear downward trend over subsequent 
measurements is a sensitive, though not specific, sign of DIC. 
In our case there was progressive fall in the platelet count dur-
ing the operative procedure. Thrombocytopenia is noted in up 
to 98% of DIC cases with the platelet count being less than 
50,000/mm3 in approximately 50% of cases [15]. A stable 
platelet count suggests that thrombin formation has stopped.

Fibrin degradation products including D-dimers should 
not be considered as diagnostic of DIC, but as a useful indica-

tor of the DIC process with active lysis of clot that has been 
formed in the microcirculation and the release of the degrada-
tion products from fibrin. The presence of fibrin degradation 
products in the presence of a decreasing platelet count is high-
ly suggestive of DIC. The PT or aPTT is prolonged in approxi-
mately 50-60% of cases. Measurement of fibrinogen has been 
widely advocated as a useful tool for the diagnosis of DIC, but 
a low fibrinogen concentration is least sensitive of the routine 
coagulation values. Although not routinely obtained, the serum 
concentrations of the natural anticoagulants, anti-thrombin III 
and protein C are often reduced in DIC, and may have some 
prognostic significance. These values have been included by 
the ISTH Sub-Committee of the Scientific and Standardization 
Committee (SSC) on DIC into a scoring system [16, 17].

The cornerstone of the treatment of DIC remains treatment 
and reversal of the underlying condition. Correction of sec-
ondary metabolic consequences of the primary disease process 
(acidosis and hypotension) is also indicated as well as reversal 
of associated conditions which may aggravate coagulation dis-
turbances (hypothermia and hypocalcemia). Bleeding and al-
terations in coagulation function require the administration of 
blood and blood products based on the coagulation profile with 
the administration of platelets to treat thrombocytopenia (gen-
erally for a platelet count less than 50,000/mm3), fresh frozen 
plasma to treat elevated PT, INR, and PTT or the administra-
tion of cryoprecipitate or purified fibrinogen concentrations to 
treat a low fibrinogen level (less than 100 mg/dL). It may be 
necessary to use large volumes of fresh frozen plasma to cor-
rect the coagulation defect. While initial doses of 15 mL/kg of 
fresh frozen are generally suggested, there is evidence that a 
dose of 30 mL/kg produces more complete correction of coag-
ulation factor levels [18]. Adjunctive therapy with tranexamic 
acid may be added to control excessive thrombolysis which 
may exacerbate the bleeding of DIC [19, 20]. In extreme cases, 
when conventional therapy fails, anecdotal success has been 
reported with recombinant factor VIIa in patients with DIC 
and life-threatening bleeding [21, 22]. However, the safety of 
this agent in the setting of DIC has not been studies [23]. The 
administration of packed red blood cells should be guided ac-
cording to the estimated blood loss and the values obtained 
from serial hematocrits. Given these concerns, there has been 
ongoing interest in preoperative therapies including verte-
bral tumor embolization to decrease perioperative blood loss, 
which can be considered in select cases [24]. Other selective 
therapies that have been anecdotally reported in the literature 
to treat DIC associated with prostatic cancer include abirater-
one acetate, ketoconazole, estrogen analogues, docetaxel, cis-
platin, mitoxantrone, and samarium [25-27].

In summary, we present the unusual intraoperative occur-
rence of DIC related to adenocarcinoma of the prostate. When 
unexplained bleeding without clot formation occurs intraop-
eratively, DIC should be considered high on the differential di-
agnosis in patients with prostatic cancer. Prompt diagnosis, an 
understanding of the underlying mechanisms of disease pro-
cesses, and institution of appropriate therapy are essential for 
a favorable outcome. While the primary therapy is reversal of 
the underlying disease process, secondary treatments include 
reversal of associated end-organ dysfunction (hypotension, 
hypoxemia, and acidosis), and correction of the coagulation 
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disturbances with the administration of blood and blood prod-
ucts.
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