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Disseminated intravascular coagulation (DIC) is a highmortality co-
agulopathy. The basic diseases that can induce DIC include: obstet-
ric events,metastaticmalignancy,massive traumaandbacterial sep-
sis. But in this article, we reported on an extremely rare case of DIC
in an adenomyosis patient who had undergone suction curettage on
account of unwanted pregnancy. The patient had been successfully
treatedwith transfusionof fresh frozenplasmaandsubcutaneous in-
jection of nadroparin calcium instead of hysterectomy. A decrease in
progesterone, bleeding in the adenomyosis lesions, tissue necrosis,
releasing of tissue factors, activating of the exogenous coagulation
system might play the crucial roles in the pathophysiology of acute
DIC.Sinceearlydetectionandtreatmentareessential for theprogno-
sis ofDIC. It is suggested to strengthen themonitoringof coagulation
function in such patients.
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1. Introduction
Disseminated intravascular coagulation (DIC) is induced

by several clinical conditions such as infectious diseases and
malignant diseases which account for about 2/3 of DIC. Ob-
stetric events and trauma are also the main causes of DIC [1].
But DIC rarely occurs in patients with benign gynecologic
diseases. Adenomyosis is a chronic estrogen-dependent gy-
necological disease characterized by the presence of endome-
trial glands and stroma outside the uterine cavity [2]. In the
present article, we reported a rare case of acute DIC after suc-
tion curettage due to unwanted early pregnancy in an adeno-
myosis patient. Although hysterectomy has been advised for
womenwith severe symptoms from adenomyosis and also be
a positive and effective treatment for acute DIC, there are still
many patients with fertility requirements who have a strong
desire of preservation of uterus. Approximately 20% of cases
of adenomyosis involve women younger than 40 years [3, 4].
In the meantime, women are getting married later [5]. More
and more patients with adenomyosis need to preserve their
uteruses. In the present case, we provided a possibility that
anticoagulant treatment could be considered as one option
before considering of hysterectomy in such patients. The
study was approved by Ethics Committee ofWomen’s hospi-
tal, School of Medicine, Zhejiang University (Approval No.:

IRB-20200220-R).

2. Case report
The adenomyosis patient (37-year-old, gravidity 4, par-

ity 2) came to the emergency department of our hospital for
severe abdominal pain and vaginal bleeding on October 19,
2018. The patient had suffered from adenomyosis for 5 years,
but was not treated yet. Her menstrual flow and dysmenor-
rhea were tolerated. On October 15, 2018, she underwent
suction curettage to terminate unwanted early pregnancy (8
weeks of pregnancy) in outpatient operation room of our
hospital. There weren’t any drugs used during the suction
curettage. But as a cervical preparation, 200 µg sublingual
misoprostol had been taken by the patient 30 minutes before
operation. The operation was successful. Approximately 10
mL blood was lost at the time of the suction curettage. The
patient left the hospital after observation for 1 hour and there
was little vaginal bleeding on the day of surgery. In addi-
tion to taking cefuroxime sodium 0.25 twice a day, no other
drugs were taken after the operation. Then on the second
day after operation, vaginal bleeding increased and abdomi-
nal pain intensified gradually. On the fourth day after opera-
tion, abdominal pain was unbearable and the patient came to
our hospital for emergency treatment.

In 2014 and 2016, she underwent cesarean sections. She
had no medication history or family history associated with
thrombotic diseases, and had not experienced any symptoms
of bleeding tendencies.

At the time of consultation, the blood pressure and heart
rate of the patient were in normal range. The body tempera-
ture was 37.9 ◦C. Physical examination showed pale skin and
palpebral conjunctiva which indicated anemia. Pelvic exam-
ination revealed the uterus was as large as 3 months of gesta-
tion. And the uterus tenderness was obvious.

The results of a peripheral blood cell analysis were: white
blood cell (WBC) count 25.7 × 109 cells/L, neutrophil (N)
percentage 93.6%, hemoglobin (Hb) 88 g/L and platelet
(PLT) count 177× 109 cells/L. Coagulation test results were:
prothrombin time (PT) 28.6 s, activated partial thrombo-
plastin time (APTT) 69.4 s, thrombin time 44.6 s, interna-
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Fig. 1. CT image of patient’s uterus.

tional normalized ratio (INR) 2.80, fibrinogen (Fg)< 0.6g/L.
Serum biochemistry test results were: alanine aminotrans-
ferase (ALT) 34 IU/L, aspirate aminotransferase (AST) 38
IU/L, total bilirubin (TB) 37.8 µmol/L, direct bilirubin (DB)
10.1 µmol/L, indirect bilirubin (IDB) 27.7 µmol/L, creati-
nine 55.7 µmol/L. Trans-vaginal Ultrasound found that the
size of the enlarged uterus was 8.1 × 7.2 × 7.3 cm and the
posterior wall of the uterus was uneven and thickened.

We reviewed the preoperative laboratory test results of
the patient and found no abnormalities in blood routine, co-
agulation function and serum biochemical tests.

In order to eliminate the laboratory test error, we retested
the peripheral blood cell analysis and coagulation function
of the patient. And performed procalcitonin (PCT) test was
done to exclude bacterial infection. The results were: WBC
count 25.0 × 109 cells/L, N percentage 93.8%, Hb 76 g/L,
PLT count 159× 109 cells/L, PT 23.5 s, APTT 51.7 s, throm-
bin time 27.1 s, INR 2.18, Fb 0.6 g/L, D-Dimer > 20 mg/L,
and PCT 0.09 ng/mL.

According to the diagnostic criteria of the ISTH (Interna-
tional Society on Thrombosis and Haemostasis) guidance [6]
and the consensus of Chinese experts [7], DICwas diagnosed.
Treatments including infusion of Tienam (Imipenem and
Cilastatin sodium), transfusion of fresh frozen plasma, sub-
cutaneous injection of nadroparin calcium were taken (Since
the weight of the patient was 60 kilograms, the administered
nadroparin calcium dose was 4100 IU every 12 hours for 3

days).
Meanwhile, abdominal CT and vascular ultrasound of ex-

tremities were performed. No obvious thromboses were
found. However, CT showed an irregular low-density lesion
with a range of 6.5 × 6.4 × 6.8 cm in the muscular layer of
the posterior wall of the uterus. The finding suggested that
the lesion of the posterior wall was necrotic cyst (Fig. 1).

Although the patient’s temperature was slightly high, ac-
cording to the result of PCT, bacterial infectionwas excluded.
Therewere nomanifestations and evidences ofmalignant tu-
mor, trauma or abnormal liver function. And in the light of
common thrombosis area and symptoms of the patient, ab-
dominal CT and vascular ultrasound of extremities were per-
formed to detect mesenteric thrombosis and arteriovenous
thrombosis of extremities. Based on a series of examinations
and laboratory test results, the common causes of DIC were
excluded. We considered that the cause of DIC in this patient
was related to adenomyosis.

After treatment, the coagulation function of the patient
began to improve 1 day later. Vaginal bleeding decreased.
Abdominal pain relieved. Body temperature returned to nor-
mal. And the blood tests returned to normal range (Table 1).
The patient was discharged 5 days later.

3. Discussion
Disseminated intravascular coagulation (DIC) is not an in-

dependent disease, but the ultimate common pathway of co-
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Table 1. Laboratory data.
Laboratory data 15/10 19/10 4:50 am 19/10 5:46 am 19/10 10:52 am 19/10 21:51 pm 20/10 21/10 22/10 24/10

WBC (109/L) 9.1 25.7 / 25 29.3 29.8 16.7 6.4 4.0
N (%) 81.2 93.6 / 93.8 97.8 96.1 83.6 68.3 58.6
Hb (g/L) 118 88.0 / 76 74 71 66 69 72
PLT (109/L) 248 177 / 159 138 146 176 198 294
PT (s) 14.7 28.6 27.7 23.5 18 18.3 14.7 13.3 13.1
APTT (s) 38.5 69.4 62.7 51.7 51.9 40.3 36.2 37.7 36.5
Fg (g/L) 3.09 < 0.6 < 0.6 0.6 2.07 3.16 3.22 3.72 3.05
INR 1.2 2.8 2.69 2.8 1.56 1.59 1.2 1.06 1.04
D-dimer (mg/L) / / > 20 > 20 > 20 > 20 5.96 2.83 2.11
ALT (IU/L) 32 34 / 34 / 31 / / /
AST (IU/L) 25 38 / 38 / 24 / / /
TB (µmol/L) 6.5 37.8 / 37.8 / 7.4 / / /
DB (µmol/L) 3.4 10.1 / 10.1 / 2.7 / / /
IDB (µmol/L) 3.1 27.7 / 27.7 / 4.7 / / /

Results of peripheral blood cell analysis, coagulation function and liver function before and after termination of early pregnancy.

agulation dysfunctions in many diseases. It is a clinicopatho-
logical syndrome. For the blood coagulation mechanism is
diffusely activated, it promotes extensive fibrinogen deposi-
tion in small vessels, which leads to the damage of tissues and
organs. On the other hand, the consumption of coagulation
factors leads to the tendency of systemic hemorrhage. The
two contradictions exist simultaneously in the development
of DIC disease and constitute a specific clinical manifesta-
tion. Multiple organ dysfunction syndromes are the leading
cause of death in patients with DIC. The basic diseases that
can induce DIC include: systemic infection/severe infection,
trauma, organ damage, malignant tumors, obstetric events,
liver failure, etc. [8].

For patients after termination of pregnancy, sepsis caused
by incomplete abortion is an important inducing factor of
DIC. However, in the present case, transvaginal ultrasound
founding ruled out the possibility of retained products of con-
ception, PCT examination result ruled out bacterial infection.
So in the present case, common causes of DIC, like serious
infections, tumors, organ damage and liver failure, have been
excluded based on a series of examinations and laboratory test
results. The cause of DIC was considered relating to hemor-
rhage and necrosis of adenomyosis lesion after suction curet-
tage.

Adenomyosis is a diffuse or localized lesion in which en-
dometrial glands and stroma invade the myometrium of the
uterus, presenting as hypermenorrhea and progressive dys-
menorrhea [9]. It is commonly seen in women of reproduc-
tive age (especially in women from 25 to 45 years old). Only
7 reports (Contain 7 patients) of DIC associated with adeno-
myosis have been reported through our search for literatures
in PubMed and Embase [10–16] (Table 2).

In above, 5 cases [10–13, 15] were menstruation-related.
The other 2 cases [14, 16] were developed after dilation and
curettage due to abortion. In the two cases, one patient with
missed abortion underwent hysterectomy, the rest one in
which the uteruswas preservedwas early pregnancy and sim-
ilar to the present one we reported.

A typical sequence of intravascular coagulation and fibri-
nolysis includes the following: procoagulant exposure (such
as tissue factor, TF), coagulation, fibrinolysis, end organ
damage. Studies have shown that adenomyosis affects both
the coagulation and fibrinolysis systems and the volume of
adenomyotic tissue may be associated with variations in the
coagulation and fibrinolysis systems [17]. And tissue fac-
tors (TF) are highly expressed in adenomyosis [18]. Since
TF is a procoagulant factor. We speculated that the follow-
ing was the mechanism of the occurrence of DIC in this pa-
tient. A decrease in progesterone after abortion led to bleed-
ing and necrosis in the adenomyosis lesions. Necrotic tis-
sue of adenomyosis released a large number of TFs into the
blood, which activated the exogenous coagulation system-
microthrombosis. Blood was immersed in the muscular layer
of the uterus which resulted in the separation, breakage and
even degeneration of the muscle fibers, meanwhile, caused
subsequent fibrin formation and microthrombi inside ade-
nomyosis tissues. Fibrin deposited on endothelial cells lining
thewalls of blood vessels and promoted infarct formation and
thrombosis in peripheral vessels [17]. Microthrombi that
formed inside adenomyotic tissues lead to subsequent acti-
vation of the fibrinolysis system.

DIC is a dynamic process of ongoing thrombin generation
and fibrinolysis. It can present as an acute, life-threatening
condition or a chronic, subclinical process, depending on the
degree and tempo of the process and the contribution ofmor-
bidities from the underlying cause. And a major principle in
the management of DIC is treatment of the underlying cause
in order to eliminate the stimulus for ongoing coagulation
and thrombosis. As the menstrual related acute DIC case re-
ported byNakamura et al. [10], the underlying causewas ade-
nomyosis, but the stimulus was menstruation. For the pa-
tient did not enter the stage of severe hyperfibrinolysis and
terminal organ damage, when the stimulus was eliminated,
surgical removal of the uterus was not required as anticoag-
ulation therapy and supplementation of coagulation factors
improved the condition. The present case showed an acute
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Table 2. Reported cases of disseminated intravascular coagulation associated with adenomyosis.
Study Age Onset period Incipient symptoms Laboratory data Preliminary treat-

ment
Middle Outcomes Further

treatment

Nakamura Y 2002
[10]

32 Menstruation Dysmenorrhea; Gingival bleed-
ing; Hematuria

WBC 18.2 × 109 cells/L, Hb 100 g/L, PLT 82 × 109 cells/L, PT
35.6 s, INR 7.28, APTT 94.2 s, fibrin/fibrinogen degradation
products(FDP) 59.5 mg/dL, AST 46 IU/L, ALT 16 IU/L

Anticoagulation;
Blood transfusion

Laboratory values normal-
ized. But prolonged APTT
and PT was detected dur-
ing the next menstrual cycle
again.

GnRH agonist

Jungmin S 2010
[11]

40 Menstruation Anuria; Elevated serum creati-
nine (SCr) level; Acute kidney
injury

blood urea nitrogen (BUN) 41.1 mg/dL, SCr 3.5 mg/dL, WBC
30.07 × 109 cells/L, Hb 100 g/L, PLT 39 × 109 cells/L, lactate
dehydrogenase (LDH) 7914 IU/L, AST 329 IU/L, ALT 92 IU/L,
TB 2.72 mg/dL, PT 24.6 s, INR 2.25, APTT 58.2 s, Fg 88 mg/dL,
D-dime 19.3 mg/L

Blood transfusion;
Continuous renal
replacement ther-
apy; Therapeutic
plasmapheres An-
ticoagulation; is

Laboratory values normal-
ized.

GnRH agonist
and

Hysterectomy

Ohashi N 2011
[12]

51 Menstruation Nausea; Vomiting; Anemia;
Thrombocytopenia; Acute
renal failure

WBC 21 × 109 cells/L, Hb 108 g/L, PLT 49 × 109 cells/L, TB 2.0
mg/dL, DB 0.3 mg/dL, AST 78 IU/L, ALT 20 IU/L, LDH 2317
IU/L, creatine phosphokinase (CPK) 181 U/l, BUN 55 mg/dL,
creatinine(Cr) 3.92 mg/dL, PT 16.2 s, APTT 30.1 s, Fg 410
mg/dL, D-dimer> 300 mg/L

Glucocorticoid;
Plasma exchange;
Hemodialysis

Lower abdominal pain and
fever suddenly developed
during the recovery course.
Platelet count decreased
dramatically.

Hysterectomy

Yoo H J 2012 [13] 41 Menstruation Menometrorrhagia; Dyspnea WBC 15.8 × 109 cells/L, Hb 88 g/L, PLT 52 × 109 cells/L, PT 23
s, INR 3.2, APTT 40 s, BUN 20 mg/dL, Cr 2.1 mg/dL, AST 52
IU/L, ALT 22 IU/L

Blood transfusion No clinical improvements
were found and serum BUN
and creatinine elevated.

Hysterectomy

Zhang J 2013 [14] 42 After dilation
and curettage

Lower abdominal pain; Contin-
uous vaginal bleeding; Fever

WBC 12.92 × 109 cells/L, Hb 58 g/L, PLT 19 × 109 cells/L, PT
13.2 s, APTT 34.4 s, Fg 200mg/dL, FDP 694.9 mg/mL, D-dimer
> 9999 mg/L, TB 51.4 mmol/L, DB 13.1 mmol/L, AST 126
IU/L, ALT 34 IU/L, LDH 2343 IU/L, BUN 14.36 mmol/L, Cr
276 mmol/L

Blood transfusion;
Anti-infection

Vaginal bleeding reduced.
But the uterus enlarged
gradually.

Hysterectomy

Cernogoraz A
2018* [15]

56 Menstruation Abnormal uterine bleeding; Ab-
dominal pain

WBC 20.01 × 109 cells/L, Hb 80 g/L, PLT 53.0 × 109 cells/L,
APTT ratio 1.79, INR 1.28, Fg 145 mg/dL, Cr 2.24 mg/dL

Hemostasis;
Blood transfusion;
Anti-infection

Methrorragia ended. Coagu-
lation improved. But creati-
nine elevated and anuria was
ongoing.

Hysterectomy;
Hemodialysis;

Plasma
exchange

Fuminori Kimura
[16]

37 After dilation
and curettage

Abdominal pain; massive uter-
ine bleeding;

WBC 19.2 × 109 cells/L, Hb 75 g/L, PLT 53.0 × 109 cells/L,
C-reactive protein 24.1 mg/dL, anti-thrombin-3 87%, thrombin
antithrombin III complex 36.0 ng/mL, D dimer 111.1 µg/mL,
plasminogen activator inhibitor-1 27.3 ng/mL, and plasmin α

2-plasmin inhibitor complex 13.7 µg/mL

Anticoagulation
(nafamostat
mesilate); Anti-
infection

Abdominal pain and uterine
bleeding improved rapidly.
And the laboratory data nor-
malized.

/

* In Cernogoraz’s report, although hysterectomy was performed as soon as possible after transfusion therapy, the renal function was still not restored to normal levels 2 years after surgery. And specimen
analysis revealed an enlarged uterus characterized by multiples intramural macroscopic thrombi. The microscopic view highlighted diffuse adenomyosis, as well as diffuse hemorrhage and the presence of
microthrombi in smaller vessels.
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(decompensated) DIC. The primary disease of the present
case was adenomyosis. But the causative factor of it was in-
duced abortion. The patient developed DIC after abortion.
However, due to the timely recognization and effective treat-
ment, the DIC process was controlled. The process of in-
tramuscular hemorrhage and thrombosis caused by abortion
was stopped. So there was no need to perform hysterec-
tomy temporarily. The case report published by Fuminori
Kimura et al. [16] also supported this perspective. However,
closely follow-up was still needed by the patient, and more
cases should be reported to support the conclusion that uterus
can be saved in such DIC condition, and to work out suitable
follow-up plans after suction curettage.

Adenomyosis is common disease in gynecology. The in-
cidence rate is 2-20%. Among women with a willingness to
terminate pregnancy, adenomyosis is not rare. Few gynecol-
ogists know that these patients are at the risk ofDIC after arti-
ficial abortion. Since early diagnose and treatment of DIC are
essential for patients’ survival and preventing severe compli-
cations, we suggest that postoperative coagulation function
monitoring should be strengthened in these patients. How-
ever, we do not recommend to extend the hospital stay. For
DIC is a rare complication among these patients, there is poor
value in economic cost, time cost and treatment necessity for
patients with adenomyosis to prolong hospital stay. We pro-
pose that post-operation health education should be given to
such patients by gynecologists before discharge. The aims
of the health education are to guide the patient to monitor
their own symptoms (such as abdominal pain, massive vagi-
nal bleeding) and to determine the exact date to retest blood
coagulation. Due to the lack of available case datas, it is diffi-
cult to determine the appropriate time for coagulation func-
tion test. According to our case and several similar cases, we
speculate that the first check should be within 3 days after
operation. But more information is needed to support this
speculation. Moreover, if patients with adenomyosis have a
tendency of DIC, in addition to the common causes, the effect
of adenomyosis should also be considered.
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