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Abstract. Intraoperative and postoperative effects of platelet 
transfusion on antiplatelet drug-related intracerebral hemor-
rhage (ICH) patients were investigated. A retrospective study 
on 82 ICH patients undergoing emergency surgical treatment 
caused by antiplatelet drugs was conducted. Among them, 
51 patients treated with platelet transfusion served as the obser-
vation group and 31 patients without platelet transfusion as the 
control group. The intraoperative and postoperative bleeding 
volume, blood transfusion volume and the rate of secondary 
bleeding were compared between observation and control 
group under the guidance of thromboelastography  (TEG). 
The coagulation routine examination results of the two groups 
before surgery were in the normal range, but TEG indicated 
an excessive inhibition of platelet function (platelet inhibition 
rate >89%). The platelet number after treatment increased 
significantly in the two groups of patients and it was signifi-
cantly higher in observation group than that in control group 
(P<0.05). The intraoperative bleeding volume in observation 
group was significantly lower than that in control group. The 
total blood transfusion volume in observation group was signif-
icantly lower than that in control group (Z=2.681, P=0.036), the 
postoperative hematoma residual volume in observation group 
was significantly lower than that in control group (t=2.145, 
P=0.035), and the drainage volume in observation group was 
significantly lower than that in control group (t=2.401, P=0.019). 
Only 3.92% of the patients in observation group and 19.35% in 
control group had secondary surgery, and the difference of the 
recurrence rate of secondary bleeding between the two groups 
was statistically significant (χ2=3.610, P=0.048). TEG detection 
indicator can more comprehensively and accurately evaluate 

the preoperative coagulation function of patients. This study 
suggests that preoperative platelet transfusion can improve the 
intraoperative and postoperative bleeding of ICH patients after 
antiplatelet therapy to some extent, reducing the blood transfu-
sion volume and the secondary bleeding rate.

Introduction

Intracerebral hemorrhage (ICH) is a common cardiovascular 
and cerebrovascular disease, one of the diseases that cause 
human death and disability, seriously threatening people's 
health. The main factors leading to ICH are hypertensive fine 
arteriosclerosis, atherosclerotic plaque formation, diabetic 
microangiopathy, increased blood viscosity, and long-term 
hypertension (1). Together with the increase of people's living 
standard and the aging trend, ICH incidence and mortality also 
increase year by year, ranking only second to tumors, and first 
in many cities (2). According to the bleeding site, ICH can be 
divided into several types: lobar hemorrhage, deep hemorrhage, 
brain stem hemorrhage and cerebellar hemorrhage. Only 20% 
of the patients have self-care ability 6 months after onset (3). 
Antiplatelet drugs can effectively reduce the incidence of isch-
emic diseases, but excessive inhibition of platelets increases 
the occurrence of ICH and the risk of bleeding during treat-
ment (4). Compared with intracranial hemorrhage caused by 
other reasons, the annual incidence caused by oral antiplatelet 
drugs has increased by 5.9‑12.0 times with mortality >52% (5). 
At present, the antiplatelet drug therapy for ICH treatment is 
mainly focused on intraoperative bleeding and postoperative 
re‑bleeding (6).

A retrospective study on antiplatelet drug-related ICH 
patients treated in the First Affiliated Hospital of Bengbu 
Medical College (Bengbu, China) was performed, and the 
effect of platelet transfusion on the intraoperative bleeding 
volume, difficulty of hemostasis, and postoperative re‑bleeding 
in antiplatelet drug‑related ICH patients was investigated to 
provide a theoretical basis for clinical treatment.

Patients and methods

Patient information. A retrospective study on 82  ICH 
patients admitted to the First Affiliated Hospital of Bengbu 
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Medical College from February 2014 to February 2016 was 
performed. Among them, 51 patients treated with platelet 
transfusion served as observation group, including 30 males 
and 21  females, with an average age of 57±11.2  years. 
Thirty-one patients without platelet transfusion served as 
control group, including 17 males and 14 females, with an 
average age of 58±9.2 years.

Inclusion and exclusion criteria. Inclusion criteria: 
patients >18 years of age; with definite cardiovascular or 
cerebrovascular disease; with no history of intracranial 
hemorrhage; no recent blood donation or blood transfusion; 
no other organ infection; treated with antiplatelet drugs; 
with complete clinical data. Exclusion criteria: patients 
with coagulation disorders; with severe organ dysfunction; 
not actively involved; with intracranial hemorrhage due to 
trauma; that had recently used anticoagulant drugs. The 
study was approved by the Ethics Committee of The First 
Affiliated Hospital of Bengbu Medical College. All patients 
had complete clinical data. Signed informed consents were 
obtained from the patients or their guardians.

Thromboelastography (TEG) detection method. TEG instru-
ment was purchased from Beijing Tailin Dongfang Trading 
Co., Ltd.  (Beijing, China). The detection parameters were: 
i)  clot formation time; ii)  reaction time; iii) Angle angle; 
iv) maximum amplitude (MA); v) EPL value; vi) fibrinolysis 
indicator (LY30); and vii)  arachidonic acid  (AA)‑induced 
platelet inhibition rate, and adenosine diphosphate (ADP) 
also induced it. When AA inhibition rate was >90%, ADP 
inhibition rate was >90%, and maximum blood clot diameter 
induced by adenosine diphosphate (MAADP) was <3 mm, 
the reactivity increased the risk of bleeding with a high drug 
content. When AA inhibition rate was 50-90%, ADP inhibi-
tion rate was 30-90%, and MAADP ranged from 31-47 mm, 
the therapeutic effect was satisfactory.

Platelet transfusion. According to the specific condition of 
the patient's bleeding, 1-3 units of platelets were transfused. 
A certain amount of apheresis platelets was transfused in 
strict accordance with the transfusion standard, and TEG was 
reviewed after 1 h.

Surgical treatment. All patients underwent hematoma removal 
under general anesthesia, and most of the hematomas were 
removed under direct microscopy. Bipolar electrocoagulation, 
hemostatic gauze, and gelatin sponge were used for hemostasis, 
and the subcutaneous drainage tube was removed 2-3 days 
after surgery.

Evaluation indicators. Evaluation indicators were intraopera-
tive bleeding volume, blood transfusion volume, postoperative 
hematoma residual volume, drainage volume and conditions 
of secondary surgery. The normal value of platelet was 
100‑300x109/l.

Statistical methods. SPSS  17.0 software  (Shanghai Cabit 
Information Technology Co., Ltd., Shanghai, China) was used 
for the analysis of all data of this study. Measurement data 
are presented as mean ± standard deviation, and count data 

Table I. Comparison of clinical characteristics between two 
groups of patients (n, %).

	 Observation	 Control
Characteristics	 group (n=51)	 group (n=31)	 χ2/t	 P-value

Age (years)			   0.017	 0.982
  ≥55	 32 (62.75)	 19 (61.29)
  <55	 19 (37.25)	 12 (38.71)
Sex			   0.226	 0.496
  Male	 30 (58.82)	 17 (54.84)
  Female	 21 (41.18)	 14 (45.16)
Smoking history			   0.059	 0.821
  Yes	 20 (39.22)	 13 (41.94)
  No	 31 (60.78)	 18 (58.06)
Diabetes history			   1.786	 0.125
  No	 10 (19.61)	 11 (35.48)
  Yes	 41 (80.39)	 20 (64.52)
History of heart			   0.370	 0.445
disease
  No	 12 (23.53)	 10 (32.26)
  Yes	 39 (76.47)	 21 (67.74)
Bleeding site			   0.606	 0.315
  Basal ganglia	 20 (39.22)	 10 (32.26)
  Cerebral ganglion	 10 (19.61)	 8 (25.81)
  Cerebellum	 10 (19.61)	 6 (19.35)
  Cerebral ventricle	 8 (15.69)	 5 (16.13)
  Lobe	 3 (5.88)	 2 (6.45)
Preoperative	 64.29±4.35	 63.45±5.33	 0.740	 0.462
bleeding
volume (ml)
Diastolic blood	 83.64±7.92	 86.29±5.67	 1.760	 0.080
pressure (mmHg)
Systolic blood	 145.33±6.23	 146.95±5.13	 1.277	 0.206
pressure (mmHg)
PT (sec)	 11.25±0.61	 10.50±0.85	 1.429	 0.160
APTT (sec)	 26.32±2.66	 25.41±1.65	 1.912	 0.060
Fib (g/l)	 2.71±0.52	 2.83±0.42	 1.145	 0.256

PT, prothrombin time; APTT, activated partial thromboplastin time; Fib, 
fibrinogen.

Table II. Comparison of platelet number between two groups 
of patients before and after treatment.

	 Platelet number
	 -----------------------------------------------
		  Before	 After
		  treatment	 treatment
Groups	 n	  (x109/l)	  (x109/l)	 t	 P-value

Observation	 51	 59.6±20.1	 186.3±42.3	 4.553	 0.001
Control	 31	 58.3±26.5	 132.5±12.6	 2.093	 0.040
t		  0.251	 3.324
P-value		  0.802	 0.001
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as rate (%). Paired t-test was used for the comparison of data 
before and after treatment (Table II). ANOVA was used for 
comparisons between groups, and Dunnett's test was used as 
a post hoc test. χ2 test was used for count data. Intraoperative 
total blood transfusion volume, as a kind of skewed distribu-
tion measurement data, was measured using rank sum test and 
expressed as median (interquartile range) [M(Q)]. P<0.05 was 
considered to indicate a statistically significant difference.

Results

Basic information. The difference was not statistically 
significant in sex, age, smoking history, diabetes history, 
history of heart disease, bleeding site, preoperative bleeding 
volume, diastolic blood pressure, systolic blood pressure, 
prothrombin time  (PT), activated partial thromboplastin 
time (APTT), and fibrinogen (Fib) between the two groups 
(P>0.05) (Table I).

Platelet number of two groups of patients before and after 
treatment. The difference in the platelet number before 
treatment was not statistically significant between the two 
groups (P>0.05). After treatment, the platelet number in 
the two groups of patients significantly increased, and the 
platelet number in the observation group was higher than that 

in control group, with a statistically significant difference 
(P<0.05) (Table II; Fig. 1).

Treatment effect. The intraoperative bleeding volume, blood 
transfusion volume, postoperative hematoma residual volume 
and drainage volume in observation group were lower than those 
in control group, and the differences were statistically signifi-
cant (P<0.05). There were 54 cases with MAADP <20 mm 
and 28 cases with MAADP >20 mm (Table III).

Postoperative bleeding in two groups of patients. Only 3.92% 
of the patients in observation group and 19.35% in control 
group had secondary surgery due to postoperative re‑bleeding, 
and the comparison of the rate of secondary bleeding 
between the two groups was statistically significant (χ2=3.610, 
P=0.048) (P<0.05) (Fig. 2).

Discussion

ICH is a severe cardiovascular and cerebrovascular disease. 
In Europe and the United States, 50,000‑110,000 patients 
experience ICH every year, and its incidence is on the rise 
due to the increase in aging population (7). In China, the 
incidence of ICH ranks second only to that of ischemic 
cerebral death, and mortality rate at 30 days after ICH is 
21-39%, with approximately half of the patients dying within 
48 h from the onset of the disease (8). Antiplatelet drugs have 

Figure 1. Comparison of platelet number between two groups of patients 
before and after treatment. The difference in the platelet number of the 
two groups before treatment was not statistically significant (P>0.05). The 
platelet number after treatment was significantly increased in both groups 
(*P<0.05), and it was higher in observation group than in control group, with 
a statistically significant difference (#P<0.05).

Figure 2. Comparison of recurrence rate after postoperative bleeding 
between two groups of patients. The recurrence rate of secondary bleeding in 
observation group was significantly lower than that in control group, with a 
statistically significant difference (*P<0.05).

Table III. Comparison of treatment status between two groups of patients.

	 Intraoperative	 Blood transfusion	 Postoperative hematoma
Groups	 bleeding volume (ml)	 volume (ml)	 residual volume (ml)	 Drainage volume (ml)

Observation (n=51)	 506.00±111.32	 200.00 (0‑600.00)	 12.35±2.62	 105.68±20.62
Control (n=31)	 860.00±135.22	 652.00 (0‑1,200.00)	 23.53±5.12	 211.44±45.31
t/Z	 1.994	 2.681	 2.145	 2.401
P-value	 0.050	 0.036	 0.035	 0.019



ZHOU et al:  TEG-GUIDED PLATELET TRANSFUSION ON INTRACEREBRAL HEMORRHAGE PATIENTS2266

been widely used in primary and secondary prevention of 
cardiovascular and cerebrovascular diseases to reduce the 
incidence of thromboembolic events  (6). In recent years, 
antiplatelet therapeutic drugs have been increasingly used in 
the clinic. Correspondingly, the incidence of concurrent ICH 
has also increased year by year. Once a significant increase 
in intracranial pressure is caused, an urgent surgical inter-
vention is needed (9). Coagulation dysfunction is a taboo for 
surgery, so the treatment of such patients is more difficult.

The results of this study revealed that the platelet number 
after treatment significantly increased in both groups, and 
in observation group it was significantly higher than that in 
control group (P<0.05). Platelet transfusion could improve 
the coagulation function of patients and reduce the amount 
of ICH (10). In the early stages of the disease, exogenously 
supplemented platelets can participate in the process of throm-
bosis and coagulation, thereby forming thrombus as soon as 
possible through the ruptured blood vessel wall, rapidly stop-
ping bleeding, and increasing platelet count (11). TEG can 
quickly and accurately respond to platelet function, and can 
detect coagulation abnormalities that cannot be detected by 
traditional coagulation (12). Patients' platelet function was eval-
uated before surgery, and patients with oral antiplatelet drugs 
had excessive inhibition of platelet function. Platelet transfu-
sion was used in patients with platelet inhibition rates >87% 
prior to enrollment. The intraoperative bleeding volume, blood 
transfusion volume, postoperative hematoma residual volume 
and drainage volume were compared between the two groups 
of patients, and observation group was superior to control 
group, with a statistically significant difference (P<0.05). 
After treatment with platelet transfusion, the difficulty of 
intraoperative hemostasis was reduced, and the intraoperative 
bleeding volume, blood transfusion volume and probability 
of postoperative re‑bleeding were reduced, indicating that 
targeted platelet transfusion before surgery could improve the 
intraoperative bleeding in ICH patients and reduce the occur-
rence of major bleeding (13). TEG detection can accurately 
assess the patient's platelet function and provides the possi-
bility of individualized platelet transfusion (14). This study 
showed that the incidence of secondary surgery in control 
group was significantly higher than that in observation group, 
and the difference between the two groups was statistically 
significant (P<0.05). The concentration of antiplatelet drugs 
decreases in ICH patients treated with platelet transfusion, and 
it cannot inhibit the new platelet transfusion function, so the 
efficacy is optimal (15). TEG detection can reduce the waste 
of platelet transfusion as much as possible, and can promptly 
correct the abnormal platelet function of ICH patients during 
and after surgery. It also assists with improving the safety and 
timeliness of postoperative antiplatelet therapy (16).

This study attempted to overcome the bias and disadvan-
tages caused by the uncertainty in the detection of platelet 
function of previous studies. Since the patients in this study 
were all surgical patients, whether the TEG detection method 
under the guidance of platelet transfusion therapy can reduce 
the risk of conservative treatment of re‑bleeding in ICH 
patients needs to be further studied.

In conclusion, TEG detection indicators can more accu-
rately evaluate the preoperative coagulation function of 
patients. Targeted platelet transfusion before surgery can 

improve the intraoperative and postoperative bleeding and 
reduce blood transfusion volume in ICH patients.
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