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Abstract: Background: Shoulder arthroscopic surgery is considered to be the standard surgery for rotator cuff tear 
(RCT) as it has the advantages of being minimally invasive with less trauma, less bleeding, and faster recovery. The 
incidence of complications increases as the complexity of shoulder arthroscopic surgery increases. Disseminated 
intravascular coagulation (DIC) is a disease caused by systemic activation of coagulation, which will finally develop 
into multiple organ dysfunction. This case is rare as the DIC seldom happens in a RCT operation. We retrospectively 
analyzed the data in order to explore the clinical characteristics, diagnosis and treatment methods of DIC before 
and after shoulder arthroscopic surgery. Case presentation: A 60-year-old female patient was admitted to the hos-
pital for RCT and underwent an arthroscopic surgery. Her intra-operative operation was successful without unex-
pected episodes. However, the patient suffered from massive postoperative bleeding due to DIC. A series of treat-
ments of anticoagulation, alternative therapy, shock prevention, and microcirculation improvement were given. The 
patient’s condition went back to stable and she was discharged on the 20th day postoperatively. Conclusion: For 
patients with abnormal coagulation function before the arthroscopic operation, the supplementation of fibrinogen 
to a normal value is recommended. Patients with recurrent and massive bleeding after surgery should routinely be 
checkedfor DIC to achieve an early treatment. Once postoperative DIC was found, immediately coagulation function 
and risk of thrombosis should be assessed, and the proper treatment should be applied to stabilize the patient’s 
vital signs to prevent hemorrhagic shock.
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Introduction

Rotator cuff tear (RCT) is one of the most com-
mon causes of shoulder pain and dysfunction 
in adults. It mainly caused by a long-term 
degenerative injury or trauma and mostly 
occurs in middle-aged and elderly patients [1, 
2]. According to related reports, more than 40% 
of people over the age of 60 are suffering from 
rotator cuff injury. These RCT patients often 
have shoulder dysfunctions and can severely 
affect the quality of life [3].

The rotator cuff is composed of four muscles: 
the supraspinatus muscle, the infraspinatus 

muscle, the subscapularis muscle, and the 
teres minor muscle. It wraps around the humer-
us head to form a sleeve-like structure, which 
maintains various activities of the shoulder. 
Once the rotator cuff tears, there is almost no 
possibility of self-healing [4]. For those severe 
rotator cuff tears, surgery is needed [5]. In the 
past 20 to 30 years, with the rapid develop-
ment of arthroscopic technology, the number  
of rotator cuff repair surgery increased. 
Arthroscopic rotator cuff repair has also 
become the standard for the treatment of RCT. 
Approximately 250,000 cases of rotator cuff 
repair are performed arthroscopically in the 
United States each year. As the complexity of 
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the surgery increases, the incidence of compli-
cations also increases [6, 7]. In 1986, Small [8] 
reported the complication rate for the first time 
on a large scale experiment. Among 14329 
cases of shoulder arthroscopic operation, the 
complication rate of the fibrocystic lesion was 
5.3%, while the complication rate of subacro-
mial surgery was only 0.76%. According to 
recent studies, the incidence of postoperative 
complications of shoulder arthroscopy is 1%  
to 2%. The incidence of deep vein thrombosis 
and pulmonary embolism is 0.06% to 0.42%, 
while the incidence of deep infection is 0.16%~ 
1.9%. Although these complications are rare, 
they will endanger the lives of patients [9, 10].  

Disseminated intravascular coagulation (DIC) is 
a disease caused by systemic activation of 
coagulation, which may cause small and medi-
um blood vessels to occlude, thereby causing 
multiple organ dysfunction [11]. It has been 
reported that the incidence of DIC in cancer 
patients ranges from 10% to 15%, manifesting 
as chronic or acute [12]. It rarely occurs in 
shoulder arthroscopic surgery and we did not 
find any report about DIC after RCT operation. 
Therefore, early diagnosis of DIC is of great 
importance to reduce the mortality of patients 
[13]. This study retrospectively analyzed the 
data of a case of DIC after the arthroscopic sur-
gery of rotator cuff repair. The purpose of this 
study was to explore the clinical characteris-
tics, diagnosis results and treatment methods 
of DIC after the rotator cuff repair. The case 
might provide us clinical guidance when we 
face a DIC situation with shoulder arthroscopic 

she had a rotator cuff tear. She underwent con-
servative treatments such as cortisone injec-
tion and drugs but eventually obtained poor 
results. The patient was admitted to our depart-
ment for further treatment. The physical exami-
nation showed no local swelling of the right 
shoulder joint, with normal skin temperature. 
The local tenderness (-), Jobe test (+), Bear hug 
test (+), Abdominal compression test (+), and 
Speed test (+). Combining the physical exami-
nation and imaging findings, the patient was 
diagnosed with right rotator cuff injury. The  
preoperative X-rays and MRI are shown in 
Figure 1 (Figure 1: X-rays of Right shoulder 
before surgery. There is degeneration in the 
humeral head and scapula glenoid cartilage, 
and a hyperplasia in the right acromion with a 
type II acromion) and Figure 2 (Figure 2: MRI  
of the right shoulder before surgery. The right 
supraspinatus tendon was torn and withdrawn 
slightly with local congestion. Longitudinal 
tears were seen in 2/3 of the subscapularis 
tendon). The laboratory examination showed 
77 U/L of alanine aminotransferase and 60  
U/L of aspartate aminotransferase; 15.4 mg/L 
of C-reactive protein; 1.04 g/L of fibrinogen; 
and there were no obvious abnormalities. 
Surgery contraindications were ruled out, the 
right shoulder was clean, acromion shaping 
and rotator cuff repair procedures were per-
formed arthroscopically. During the operation, 
we saw hyperplasia of the synovium in the right 
shoulder joint, a degeneration of the humeral 
head and scapula glenoid cartilage, hyperpla-
sia of the right acromion with a type II acromi-
on. The right scapula rotator cuff was torn and 

Figure 1. X-rays of Right shoulder before surgery. There is degeneration in 
the humeral head and scapula glenoid cartilage, and a hyperplasia in the 
right acromion with a type II acromion.

surgery. The summary report 
of the case is as follows.

Case presentation

In July 2019, a 60-year-old 
female patient was admitted 
to hospital due to “right shoul-
der joint pain for more than 
half a year”, there was no 
obvious inducement for her 
right shoulder pain. The pain 
worsened at night and in 
activities. She did not pay 
much attention to that, and 
her symptoms were repeated 
and worsened. Magnetic res-
onance imaging (MRI) showed 
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withdrawn slightly with local congestion. 
Longitudinal tears were seen in 2/3 of the sub-
scapularis muscle, with no obvious retraction. 
The upper layers of the supraspinatus were 
sutured with two thread anchors (5.0 mm×15 
mm, titanium, Smith & Nephew) in a single  
row. Besides, a footprint anchor (4.75 mm× 
19.1 mm, Arthrex) was inserted into the lateral 
of the greater tubercle. Two anchors (5.0 
mm×15 mm, titanium, Smith & Nephew) were 
used to fix the subscapularis inline and a la- 
teral anchor (4.75 mm×19.1 mm, Arthrex) was 
fixed to the footprint. The whole operation time 
was 210 minutes. Postoperatively, the patient 
was treated with electrocardiography (ECG) 
monitoring, liquid supply, pain relief, stomach 
protection, and infection prevention. The image 
of postoperative X-rays and MRI were shown  
in Figure 3 (Figure 3: X-rays of right shoulder 
after surgery. The acromion is flat and with a 

hours after the operation, the patient was diag-
nosed with DIC (According to the International 
Society of Thrombosis and Hemostasis (ISTH), 
the ISTH score of the patient was 7, with an 
abnormal coagulation index, which can be  
diagnosed with DIC). It was the first case we 
experienced clinically and we reported it in this 
paper. The patient was treated with anticoagu-
lation, blood transfusion, and human albumin. 
Twenty-eight hours after the operation, she had 
a second blood test and was then transferred 
to the intensive care unit (ICU) for further treat-
ment. Blood tests and DIC tests were re-exam-
ined 39 hours after surgery. It showed that the 
patient’s anemia situation was relived and the 
vital signs were stable. She was transferred to 
the general ward for continued anti-infection 
and liver protection treatment. Day 5 and 6 
after surgery, the swelling of the wound further 
subsided, without any bleeding, see Figure 5 

Figure 2. MRI of the right shoulder before surgery. The right supraspinatus tendon was torn and withdrawn slightly 
with local congestion. Longitudinal tears were seen in 2/3 of the subscapularis tendon, with no obvious retraction.

Figure 3. X-rays of right shoulder after surgery. The acromion is flat and with 
a normal distance of acromion-humeral head in the X-rays of right shoulder 
after surgery. 

normal distance of acromion-
humeral head in the X-rays of 
right shoulder after surgery) 
and Figure 4 (Figure 4: The 
supraspinatus and subscapu-
laris tendons are complete 
and continuous without any 
retraction. The distance of the 
acromion-humeral head is 
normal).

Twelve hours after the sur-
gery, the patient’s wound 
began to show a large am- 
ount of bleeding. After hemo-
static treatment, a DIC blood 
test was performed. Ninteen 
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(Figure 5: The appearance of the would after 
surgery. There was a decreasing volume of 
bleeding from the wound and the swelling was 
getting lighter). The amount of hemoglobin and 
the platelet index were improved, and D-dimer 
and fibrin degradation products (FDP) signifi-
cantly decreased compared with previous 
results, see Figures 6 and 7 (Figure 6: The 
results of blood analysis. The blood analysis 
was getting better as the results showed.  
RBC: Red blood cells (×10^12/L); HGB: 
Hemoglobin volume (g/L); PLT: Platelet count 
(×10^9/L); WBC: White blood cells (×10^9/L); 
NEU%: Percentage of neutrophils; Pre-op: 
Preoperative; AS: After surgery. Figure 7: 
Postoperative results of DIC. The coagulation 
index returned to normal level from the fifth  
day after surgery. PT: Prothrombin time (sec-
onds); PT-INR: International standardized ratio 
of prothrombin time; APTT: Activated partial 
thromboplastin time (seconds); FIB-C: plasma 
fibrinogen (g/L); TT: Coagulation Enzyme time 
(seconds); ATIII: Antithrombin III test test (%); 
FDP: Fibrinogen degradation product (ug/ml); 
DDi: D-dimer (mg/L)). Twelve to 20 days after 

surgery, the wound healed and the patient’s 
condition was stable, she was then discharged 
at 20 days after the surgery. 

Discussion and conclusion

According to the ISTH, DIC is a secondary syn-
drome characterized by intravascular coagula-
tion caused by local damage in different situa-
tions; it can be caused by damaging the 
microvascular system, with an acquired sys-
temic thrombotic-hemorrhagic syndrome char-
acterized by secondary fibrinolysis [14, 15]. It  
is characterized by systematic activation of the 
coagulation pathway, which can lead to multi-
ple organ system failures in severe cases, with 
a mortality rate of 25.2% to 76% [16, 17]. Saito 
et al [18] published a hospital mortality rate of 
38% for a DIC multicenter study in Japan. DIC 
was not an independent disease, but a patho-
logical process secondary to severe diseases, 
such as severe infectious diseases, malignant 
tumors, pathological obstetrics, major surgery, 
and severe trauma, etc [19, 20]. Although the 
mechanism of DIC varies from disease to dis-

Figure 4. Postoperative MRI of the right shoulder. The supraspinatus and subscapularis tendons are complete and 
continuous without any retraction. The distance of acromion-humeral head is normal.

Figure 5. The appearance of the would after surgery. There is a decreasing volume of bleeding from the wound and 
the swelling is getting lighter. 
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ease, it exists as a common process in all 
cases. It is characterized by the excessive pro-
duction of thrombus, leading to the production 
and deposition of fibrin. Besides, fibrinolytic 
activation and excessive consumption of anti-
coagulant factors can cause systemic bleeding 
[21, 22]. 

Inhibiting coagulation activation is an effective 
option to limit the burden of diffuse intravascu-
lar thrombosis, reduce coagulation factors and 
platelet consumption, and ultimately prevent 
major bleeding [23]. Various pathogenic fac-
tors, especially those associated with the 
inflammatory response syndrome, often cause 
varying degrees of coagulation system activa-
tion. When the role of procoagulant factors 
exceeds the body’s compensation mechanism, 

by blood issues. Due to the differences in the 
mechanism, DIC is divided into thrombus sexu-
al and fibrinolytic phenotypes [26].

Shoulder arthroscopy is a minimally invasive 
surgery with the advantages of less trauma, 
less bleeding, and faster recovery [27]. Studies 
have reported that the complications of shoul-
der arthroscopic surgery of septic arthritis [28], 
postoperative fatal pulmonary embolism [29], 
mediastinal emphysema [30], and carotid sinus 
hypersensitivity are caused by shoulder strap 
pressure [31]. 

The preoperative examination of this patient 
had a fibrinogen level of 1.04 g/L. Biochemi- 
cally, the hepatic function was mildly abnormal, 
and C-reactive protein was 15.4 mg/L. The 

Figure 6. The results of blood analysis. The blood analysis is getting better as 
the result showed. RBC: Red blood cells (×10^12/L); HGB: Hemoglobin vol-
ume (g/L); PLT: Platelet count (×10^9/L); WBC: White blood cells (×10^9/L); 
NEU%: Percentage of neutrophils; Pre-op: Preoperative; AS:After surgery. 

Figure 7. Postoperative results of DIC. The coagulation index returned to nor-
mal level from the fifth day after surgery. PT: Prothrombin time (seconds); 
PT-INR: International standardized ratio of prothrombin time; APTT: Activated 
partial thromboplastin time (seconds); FIB-C: plasma fibrinogen (g/L); TT: Co-
agulation Enzyme time (seconds); ATIII: Antithrombin III test test (%); FDP: 
Fibrinogen degradation product (ug/ml); DDi: D-dimer (mg/L).

DIC may occur [24]. DIC has 
the characteristics of rapid 
onset, complicated condi-
tions, rapid development, dif-
ficult diagnosis, and danger-
ous prognosis. If not identifi- 
ed and processed in time, it 
often endangers the lives of 
patients. Its clinical manifes-
tations vary widely depending 
on the underlying disease of 
the patient, the most com-
mon thing is organ dysfunc-
tion and shock caused by 
bleeding and thrombosis [23]. 

DIC not only promotes organ 
dysfunction but also affects 
the prognosis of patients. 
Early diagnosis and early 
treatment are particularly 
important. The diagnostic cri-
teria of DIC are traditional 
coagulation items such as 
prothrombin time (PT), fibrino-
gen (FIB), and FDP/D-dimer, 
platelet count (PLT), etc [25]. 
Recent studies have clarified 
the differences in the charac-
teristics of DIC, which always 
depend on the underlying dis-
eases. For example, sepsis-
related DIC is often compli-
cated by organ dysfunction, 
while blood malignant tumor-
related DIC is mainly caused 
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other examinations showed no obvious abnor-
malities, and there was no family history of 
hereditary coagulopathy. During the operation, 
we saw bleeding from the subacromial and 
synovial tissue, and the field of vision was 
blurred. The patient suffered from major hem-
orrhage with diffuse intravascular coagulation 
after surgery. The causes might be as follows: 
the prolonged high perfusion pressure in the 
joint may cause vascular endothelial damage, 
which will induce the activation of the syste- 
mic coagulation system and lead to the dys-
function of physiological hemostasis, anticoag-
ulation and fibrinolysis system; the patient’s 
preoperative fibrinogen was only 1.04 g/L, as 
well, the loss of blood during the operation, and 
the consumption after the activation of the 
coagulation mechanism led to the absolute 
value of fibrinogen being too low, the lack of 
coagulation factors, in turn, affected the post-
operative wound blood coagulation, caused a 
large amount of bleeding 12 hours after sur-
gery. Fibrinogen is a precursor of fibrin, which is 
one of the main substrates involved in the pro-
cess of coagulation and hemostasis. When the 
blood vessels are damaged, thrombin activa-
tion converts fibrinogen into fibrin, and plate-
lets are localized on the wound after activation, 
it aggregates to form a platelet clot, and forms 
fibrin polymer by activating factor III and fibrin. 
Finally, the fibrin polymer stops bleeding by 
binding to platelet glycoprotein IIb/IIIa recep-
tors to form a stable blood clot. Therefore, 
fibrinogen is a key factor in maintaining normal 
coagulation and promoting platelet aggrega-
tion to form a stable blood clot [32].

This patient was in the middle stage of DIC and 
the clinical manifestations were characterized 
by repeated acute bleeding in the wound. The 
laboratory tests were characterized by a large 
and progressive decrease in hemoglobin and 
platelets, a sharp rise in D-dimer and fibrinogen 
degradation products, a huge decline in fibrino-
gen, a sudden prolongation of clotting time, 
and a positive protamine paracoagulation test. 

As recommended, the principle of treatment for 
diffuse intravascular coagulation is anticoagu-
lation combined with replacement therapy. 
Microthrombus is still forming during this peri-
od, so anticoagulation therapy is essential. Due 
to the progressive consumption and loss of 
clotting factors, treatment should be based on 

anticoagulation, replacement therapy of plate-
lets. As the coagulation factors have been con-
stantly consumed, the supplement of fresh 
whole blood, fresh plasma, fibrinogen, plate-
lets, and prothrombin complexes are neces-
sary. In the treatment of this case, due to the 
blood loss, the wound was treated with dress-
ing and pressure dressing to control bleeding 
as much as possible, and the red blood sus-
pension cells, human albumins, fresh frozen 
plasma, platelets, and human fiber blood prod-
ucts such as proteinogenic and cryoprecipitate. 
These treatments not only help to supply clot-
ting factors, fibrinogen and platelets to promote 
hemostasis, but also promote blood volume, 
prevent shock, and improve microcirculation. In 
this case, a total of 2000IU low molecular 
weight heparin was also used to prevent post-
operative thrombosis. 

The operation time was over 3 hours, and this 
puts the shoulder joint in a state of saline high-
pressure perfusion for a long time, which might 
induce vascular endothelial damage, postoper-
ative hemorrhage, and diffuse intravascular 
coagulation. This cannot be ignored clinically. 
For preoperative patients with abnormal blood 
coagulation function, the amount of blood loss 
during surgery is high, and it is recommended 
to supply the fibrinogen to a normal value 
before surgery. For patients who have experi-
enced repeated bleeding after surgery, the 
examination of DIC should be routine to ac- 
hieve early detection and early treatment, so 
that the chance of successful rescue is great- 
er. Once diffuse intravascular coagulation is 
found after surgery, the vital signs, blood analy-
sis, DIC examination, biochemical and other 
indicators should be monitored. Besides, the 
blood coagulation function and thrombus risk 
should be evaluated to help build a better  
treatment of the DIC situation. The treatment 
should involve adequate red blood cell suspen-
sion, human albumin, fresh frozen plasma, 
human fibrinogen, platelets, and other blood 
products for replacement therapy, so that it is 
possible to stabilize vital signs and restore the 
patient’s coagulation function, to achieve the 
purpose of postoperative recovery.
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