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INTRODUCTION:  Disseminated  intravascular  coagulation  (DIC)  is  a blood  clotting  disorder  that  is  charac-
terized by intravascular  thrombi  formation  and  exhaustion  of platelets  and  coagulation  factors  resulting
in  diffuse  hemorrhage  and  multiple  organ  dysfunction.
PRESENTATION  OF  CASE:  We  present  a case  report  of a previously  healthy  middle-aged  patient  who  was
treated by  low  anterior  resection  for  rectal  carcinoma  and suddenly  went  into  unexpected  circulatory
shock  on  the  7th  postoperative  day.  Despite  our resuscitation  efforts,  he  succumbed  to  the  disease.  The
postmortem  examination  showed  findings  consistent  with  DIC.
ectal carcinoma
ostoperative death
ase report

DISCUSSION:  The  cause  for DIC  in  this  patient  may  be multifactorial.  Sepsis,  tumor-related  factors  and
hereditary  predisposition  may  have  played  a  role.  The  role  of blood  components  in treatment  is  not  fully
understood  as they  may  worsen  the  inflammatory  response.
CONCLUSION:  DIC  can be  the  presenting  sign  of  unrecognized  sepsis  and  it can  occur  in  all  surgical  patients.
Even  with  prompt  treatment,  the  disease  can  have  a fatal  course.

Elsev
© 2020  Published  by  

. Introduction

Disseminated intravascular coagulation (DIC) is a disorder of
oagulation pathways that leads to intravascular activation of
oagulation factors, fibrin deposition and thrombosis with organ
ysfunction as a result of compromised perfusion [1]. The deple-
ion of platelets and clotting factors leads to thrombocytopenia and
oagulation factor deficiency resulting in bleeding diathesis [1].

DIC typically occurs as a secondary phenomenon and the incit-
ng clinical events range from malignancies, blood transfusions,
rauma, infections to perioperative complications [2]. In clini-
al practice, DIC can present anywhere along the spectrum from
evere hemorrhage to multiple thromboses. Patients may  experi-
nce bleeding from multiple sites and surgical patients may  bleed
nto wounds [3]. Depending on the site of bleeding or thrombosis
atients may  develop dysfunction of the affected organs [4].

DIC is suggested by laboratory findings of consumption of coagu-
ation factors together with increased fibrinolytic activity, resulting
n thrombocytopenia, prolonged prothrombin time, activated par-
ial thromboplastin time, and elevated levels of fibrin degradation

roducts together with D-dimer [4]. Rotational thromboelastome-
ry (ROTEM) may  reveal prolonged clotting time and reduced clot
trength accompanied to a hyperfibrinolytic state [5].
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Therapy of DIC aims at treating the primary cause. Support-
ive therapy should be directed to correct tissue ischemia. Blood
component therapy should be reserved for those who require a
surgical procedure, are bleeding, or are at high risk for bleeding
complications [6]. Consumed plasma coagulation factors can be
supplemented with infusions of fresh frozen plasma or with the
administration of prothrombin complex concentrate [6,7]. Bleeding
associated with hyperfibrinolysis can also be treated with antifib-
rinolytics [8]. The administration of heparin can be used to inhibit
the coagulation cascade and should be considered in DIC with the
predominance of thrombosis [8].

This article presents a case report of a healthy patient with a
fulminant course of DIC that developed unexpectedly on the 7th
postoperative day without previous signs of complications.

This case report adheres to Surgical Case Report Guidelines
(SCARE) [9].

2. Presentation of case

A 43-year old male patient without significant medical history
was admitted to the surgery ward of a tertiary center for treatment
of rectal cancer. There was  no personal history of cardiovascular
risk factors or a family history of premature atherosclerosis, throm-
boembolic disease or sudden death. Physical examination revealed

a well-nourished man  with normal cardiothoracic and abdominal
examinations.

The tumor was obstructing the rectum and was  proven endo-
scopically and with CT of the abdomen with an estimated stage of

n open access article under the CC BY license (http://creativecommons.org/licenses/

https://doi.org/10.1016/j.ijscr.2020.05.045
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.05.045&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:jurij.ales.kosir@kclj.si
mailto:mensur.salihovic@kclj.si
mailto:primoz.sever@kclj.si
mailto:jasna.klen@kclj.si
https://doi.org/10.1016/j.ijscr.2020.05.045
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


CASE  REPORT  –  OPEN  ACCESS
368 J.A. Kosir et al. / International Journal of Surgery Case Reports 71 (2020) 367–370

Table 1
Relevant laboratory results measured the day before the operation.

Hemoglobin Platelets CRP CEA CA 19-9

[13–17 g/dl] [150–410 × 109/l] [<0.5 mg/l] [<4,2 �g/l] [<37 kU/l]
13,0  g/dl 422 × 109/l 23 mg/l 22,6 �g/l 108 kU/l

CRP – C-reactive protein, CEA – carcinoembryonic antigen, CA19-9 – cancer antigen 19-9.

Table 2
Relevant laboratory results measured at the start of the patient’s deterioration.

Hemoglobin Platelets CRP INR D-dimer

[13–17 g/dl] [150–410 × 109/l] [<0.5 mg/l] [<1,0] [<500 �g/l]
10,8  g/dl 126 × 109/l 184 mg/l 1,22 12864 �g/l

CRP – C-reactive protein, INR – international normalized ratio.

Table 3
Arterial blood gas analysis measured at the start of the patient’s deterioration.
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pH [7.35–7.45] pCO2 [35–45 mmHg] pO2 [75–100 mmHg] 

7,38 26 mmHg  74 mmHg  

T3 N0 M0.  Due to the location of the tumor in the upper third of the
ectum, the patient did not receive neoadjuvant therapy. CT also
howed calcifications in both adrenal glands with no identifiable
ause for this. The relevant results of the initial blood analysis are
hown in Table 1. The liver function tests, international normalized
atio (INR) and creatinine were normal.

The patient was operated and a low anterior resection with
olorectal anastomosis was performed. No distant spread of the
isease was found during the operation. A drain was  placed in the
bdominal cavity and the bowel specimen was sent for histological
valuation, which confirmed a mucinous rectal adenocarcinoma.
he pathologist reported the tumor stage to be pT4a N0 and con-
rmed R0 resection. For the first six days, his postoperative course
as uneventful and the patient was receiving saline infusions

ntil oral feeding commenced, low-molecular-weight heparin for
ntithrombotic prophylaxis and anti-pain medication. There were
o significant leaks through the drain, which was removed on the
rd postoperative day (POD).

On the 7th postoperative day, the patient suddenly went into
irculatory shock. His blood pressure dropped down to 90/50 mm
g, his heart rate was 130 beats per minute, respiratory rate was
2 breaths per minute and his temperature was 37.1 ◦C. His initial
rterial oxygen saturation measured 78% with no added oxygen.
rgent contrast-enhanced CT of the thorax did not reveal signs of
ulmonary embolism or fluid in the pericardial sac. The ECG did
ot show signs of cardiac ischemia either. Contrast-enhanced CT
f the abdomen revealed a collection next to the colorectal anasto-
osis suggestive of an anastomotic leak. Blood cultures were taken

nd were positive in a few days for the growth of Escherichia coli,
treptococcus parasanguinis and Enterococcus faecium. Significant
aboratory findings and the arterial blood gas analysis of that time
re shown in Tables 2 and 3. The liver function tests, troponin I and
reatinine were normal.

When inserting a central venous catheter, it was evident that
lood clotting was disturbed as a large subcutaneous hematoma
eveloped. During this time there was evident neurological dys-

unction, manifesting itself as decreased levels of consciousness
nd confusion. Despite high-flow oxygen support and adding
ntravascular fluids his condition continued to worsen and he had
o be intubated and started on high-dose vasopressive support.

The patient was urgently reoperated by a consultant abdominal

urgeon. A swab of the abdominal cavity was taken for microbio-
ogical analysis and later results revealed the growth of Escherichia
oli, Enterococcus faecalis and Clostridium innocuum.  There was
− [22–26 mmol/l] Base deficit [-2-2 mmol/l] Lactate [<2.0 mmol/l]

ol/l 8,4 mmol/l 5,2 mmol/l

some blood concentrated in the pelvis. Minimal manipulation of
the descending colon started diffuse bleeding in the pelvic region
which was  packed to control the bleeding. Leakage of the colorectal
anastomosis was found and following the rules of damage control
surgery the anastomosis was resected with a linear stapler. We  did
not perform an anastomosis or stoma.

After closing the laparotomy, the patient sustained a cardiopul-
monary arrest on the operating table from which he could not be
resuscitated. At the beginning of the operation, ROTEM demon-
strated a severe hypocoagulable state (Fig. 1). During the procedure
and resuscitation efforts, the patient received a total of 8 units of
packed red blood cells, 8 units of fresh frozen plasma, 2 packs of
platelets, 4000 units of prothrombin complex concentrate and 8 g
of fibrinogen. ROTEM did not improve after giving the blood compo-
nents. The postmortem examination showed severe coagulopathy
with multiple thrombi in the vessels consistent with DIC without
any signs of comorbidities.

3. Discussion

DIC usually occurs in patients with underlying life-threatening
diseases [1]. Only a few cases of DIC associated deaths in middle-
aged surgical patients have been reported so far [10–13].

The occurrence of DIC in our patient may  have been triggered by
the release of coagulant proteins from manipulation of the tumor
and from an infection that was associated with the bowel anas-
tomotic leak and was also later confirmed with positive blood
cultures and positive growth from swabs of the abdominal cavity.
The carcinoma in our patient had a mucinous component, which
may  have also played a part in initiating the thrombosis. Mucinous
neoplasms are known to carry greater risk for thrombosis associ-
ated events due to the expression of procoagulant factors by tumor
cells [1].

At first, we  treated the presenting symptoms. The laboratory
tests showed mildly increased INR. INR can be found to be within
normal ranges in nearly one-half of patients with DIC because of
the presence of activated clotting factors within the circulating
system [4]. However, we noted an increase of INR from its base-
line value, which was measured before the operation. ROTEM later

revealed severely disturbed all pathways of blood clot formation
which guided our therapeutic approach by administering blood-
clotting agents. Interestingly, ROTEM did not show any signs of
hypercoagulability in the patient.
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ig. 1. The initial rotational thromboelastometry revealed severely prolonged clott
PTEM were 679 s, 879 s, 853 s and 807 s, respectively). Other parameters were unm

Other causes for a circulatory shock in a young patient include
ulmonary embolism, cardiac tamponade, which were both ruled
ut on the CT of the thorax. The patient did not have any chest pain
nd his ECG, as well as cardiac enzymes were unremarkable making
cute coronary syndrome or stress-induced cardiomyopathy less
ikely. It is also not usual for a bleeding diathesis of sudden onset
o occur in the above-mentioned diseases [8].

During the operation, there was evident bleeding from the pelvis
hich required transfusions of blood components. This may  have

lso played a role in worsening DIC, as blood components can
orsen the course of DIC just like they may  cause DIC through

 transfusion reaction [2]. Blood components, however, did not
estore the coagulation and platelet functions as the bleeding con-
inued. The administration of clotting factors is justified in patients
ho have serious bleeding, even though the level of evidence of

hese measures improving the outcome is low [3,4].
Great caution is required when using antifibrinolytic agents in

atients with DIC as fibrin deposition is a feature of DIC and fibri-
olysis is needed for its resolve [13]. Antifibrinolytic agents should
e reserved only to selected patients in which hyperfibrinolysis
ominates in the clinical picture [13]. Our patient had neurologi-
al dysfunction which could have been due to microthrombi in the
erebral circulation and as such he was not a good candidate for
reatment with antifibrinolytic agents.

. Conclusion

The clinical course of DIC ranges from asymptomatic to
ife-threatening. It is important to think of DIC when treating post-
perative patients who develop widespread microthromboses and
rofuse uncontrollable hemorrhage even in young healthy patients.
here is no doubt that the major determinant of survival is the
bility to identify the underlying trigger and manage it successfully.
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