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血浆 D-二聚体、纤维蛋白原水平与骨创伤患者创伤程度的相关性
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摘要 目的：分析骨创伤患者的血浆 D-二聚体、纤维蛋白原水平及其与创伤程度的相关性。方法：收集 2015年 1月至 2016年 1

月我院收治的骨创伤患者 180例作为观察组，选择同期接受体检的健康者 100例作为对照组。动态监测两组受检者入院后第 1、

3、6、10 d的血浆 D-二聚(DD)和纤维蛋白原(FIB)的水平，并分析 DD和 FIB水平与骨创伤程度的相关性。结果：入院后第 1、3、6、

10 d，观察组的 FIB和 DD水平均出现下降趋势，但均显著高于对照组，差异具有统计学意义(P<0.05)。重度创伤组和中度创伤组

患者的 FIB水平显著高于轻度创伤组，且重度创伤组 FIB水平显著高于中度创伤组，组间比较差异均具有统计学差异(P<0.05)。

从入院第 1 d至 10 d，3组患者的 FIB水平均出现显著降低(P<0.05)。轻度创伤组患者的 DD水平最低，其次是中度创伤组，重度

创伤组最高，组间比较差异均具有统计学差异(P<0.05)。从入院第 1 d至 10 d，3组患者的 DD水平均出现显著降低(P<0.05)。此骨

创伤患者创伤严重程度与 FIB和 DD的水平均呈现出显著正相关关系(r=0.64，P=0.003；r=0.71，P=0.002)。结论：骨创伤患者的血

浆 FIB和 DD水平显著高于健康人，与创伤程度呈显著正相关，可能作为骨创伤患者病情程度和预后评估的生物指标。
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Correlation of the Plasma D-dimer, Fibrinogen Levels with the Traumatic
Degree of Patients with Orthopedic Trauma

To investigate the correction of plasma D-dimer, fibrinogen levels with the traumatic degree of patients with

orthopedic trauma. One hundred and eighty patients with orthopedic trauma in our hospital from January 2015 to January 2016

were selected as the observation group, and one hundred healthy people in the same period were chosen as the control group. The plasma

D-dimer and fibrinogen levels from 1st to 10th day after admission were compared, and the correction of plasma D-dimer (DD), fibrino-

gen (FIB) levels with the traumatic degree were analyzed. The DD and FIB levels in observation group were obviously lowered,

which were significantly higher than those of the control group (P<0.05). The DD and FIB levels in serious injury group and moderated

injury group were much higher than those of the slight injury group, and those in serious injury group was the highest (P<0.05). And DD

and FIB levels in the three groups had a remarkable decrease from 1st to 10th day (P<0.05). Additionally, plasma D-dimer and fibrinogen

levels were significantly and positively correlated with the orthopedic traumatic degree (r=0.64, P=0.003; r=0.71, P=0.002).

The levels of plasma DD and FIB in patients with orthopedic trauma were markedly higher than those of the healthy people, which were

significantly and positively correlated with the orthopedic traumatic degree and could be served as a biomarker on assessment of traumatic

degree and prognosis.
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前言

近年来，随着我国交通运输、建筑等行业的快速发展，骨创

伤的发生率也随之上升[1]。患者创伤后活动长期受限或需长时

间卧床极易诱发血栓性疾病的发生，如深静脉血栓、弥散性血

管内凝血以及肺栓塞等，严重时甚至导致死亡[2]。血浆 D-二聚

体(D-dimer，DD)作为纤溶酶降解交联纤维蛋白的特异性产物，

可有效指示肝脏疾病的受损程度，同时可作为判断骨创伤患者

病情发展的重要生物标志物[3,4]。纤维蛋白原(fibrinogen，FIB)是

一种由肝脏合成的急性时相蛋白，具有较好的凝血功能，与骨

创伤患者血栓形成及溶解关系密切[5]。因此，DD和 FIB在骨创

伤患者中的检测对于病情的判断有着重要的临床意义。本研究

探讨了骨创伤患者纤维蛋白原、血浆 D-二聚体水平与创伤程

度的相关性。现报道如下。

1 资料与方法

1.1 病例资料
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收集 2015年 1月至 2016年 1月攀钢集团总医院收治的

骨创伤患者 180例作为观察组，均为闭合性骨损伤，接受手术

治疗，包括多发性骨折、上下肢骨折等，并排除合并有凝血功能

障碍及既往静脉血栓史患者。其中，男性患者 100例，女性患者

80例，年龄 20～65岁，平均(46.1± 11.3)岁。根据损伤定级标准

(AIS-ISS)[6]将 180例骨创伤患者分成轻度损伤组 63例(AIS＜2

或 ISS≤ 16)、中度创伤组 59例(AIS=3或 16＜ISS＜25)、重度创

伤组 58例(AIS＞3或 ISS≥ 25)。选择同期健康体检者 100例作

为对照组，男性患者 60例，女性患者 40例，年龄 20～67岁，平

均(46.8± 11.7)岁。

1.2 检测方法

于患者入院后第 1、3、6、10 d的晨间收集静脉血 3～5 mL，

置入抗凝管，3000 r/min离心 10 min，保存于 -80℃待测。采用

日本 Sysmex公司生产的 CA-7000型全自动凝血仪以及相应

配套的试剂盒动态监测纤维蛋白原(FIB)和 D-二聚体(DD)，同

时对照组受检者进行测定。

1.3 统计学分析

采用 SPSS18.0统计学软件进行数据处理，计量资料用均

数标准差(x± s)表示，组间比较采用 t检验，多组间比较采用单

因素方差分析，相关性分析采用 Spearman秩相关系数分析法，

以 P<0.05表示差异具有统计学意义。

2 结果

2.1 两组血浆 FIB和 DD水平比较

入院后第 1、3、6、10 d，观察组的 FIB和 DD水平均出现下

降趋势，但均显著高于对照组，差异具有统计学意义(P<0.05)。

详见表 1。

Note: Compared with that in control group, ① P<0.05.

表 1 两组血浆 FIB和 DD水平比较(x± s)

Table 1 Comparison of the plasma FIB and DD levels between the two groups(x± s)

Indexes n
DD (滋g/L)

1 d 3 d 6 d 10 d

Slight injury group 63 712.26± 182.41 623.45± 170.82 493.55± 142.18 476.39± 138.07

Moderate injury group 59 1520.32± 262.12① 1003.52± 251.84① 728.68± 180.96① 593.82± 155.43①

Serious injury group 58 2136.07± 304.67① ② 1489.30± 286.34① ② 1088.95± 266.73① ② 892.71± 192.51① ②

2.2 不同创伤程度患者的 FIB水平比较

重度创伤组和中度创伤组患者的 FIB水平显著高于轻度

创伤组，且重度创伤组显著高于中度创伤组，组间比较差异均

具有统计学意义 (P<0.05)。从入院第 1 d至 10 d，3组患者的

FIB水平均出现显著降低(P<0.05)。见表 2。

Note: Compared with slight injury group, ① P<0.05; Compared with moderate injury group, ② P<0.05

表 2 不同创伤程度患者的血浆 FIB水平比较(x± s)

Table 2 Comparison of the plasma FIB levels in Patients with different degree of bone trauma(x± s)

Indexes Control group (n=100)
Observation group (n=180)

1 d 3 d 6 d 10 d

FIB (g/L) 2.56± 0.34 3.92± 0.48① 3.61± 0.43① 3.36± 0.38① 3.02± 0.35①

DD (滋g/L) 182.13± 38.65 1503.24± 287.41① 1036.72± 291.87① 815.97± 212.04① 603.57± 167.92①

2.3 不同创伤程度患者的 DD水平比较

轻度创伤组患者的 DD水平最低，其次是中度创伤组，重

度创伤组最高，组间比较差异均具有统计学意义(P<0.05)。随着

入院时间的推移，3 组患者的 DD 水平均出现显著降低(P<0.

05)。见表 3。

Note: Compared with slight injury group, ① P<0.05; Compared with moderate injury group, ② P<0.05.

表 3 不同创伤程度患者的血浆 DD水平比较(x± s)

Table 3 Comparison of the plasma DD levels in Patients with different degree of bone trauma (x± s)

Indexes n
FIB (g/L)

1 d 3 d 6 d 10 d

Slight injury group 63 3.42± 0.46 3.21± 0.33 3.04± 0.28 2.86± 0.25

Moderate injury group 59 3.87± 0.43① 3.62± 0.40① 3.37± 0.41① 3.10± 0.32①

Serious injury group 58 4.41± 0.52① ② 4.11± 0.51① ② 3.72± 0.44① ② 3.48± 0.39① ②

2.4 血浆 FIB和 DD水平与骨创伤程度的相关性

相关性分析结果显示，骨创伤患者创伤严重程度与 FIB和

DD 的水平均呈现显著正相关关系 (r=0.64，P=0.003；r=0.71，

P=0.002)。

3 讨论

骨创伤患者在受到应激原刺激后机体会发生应激反应，从

而引起各项生理功能发生变化，带来一系列并发症[7]。骨创伤
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后，患者的血管内膜受到损害，内膜下的组织暴露，组织凝血活

酶释放，从而促进了血小板的黏附作用，并促使血浆中的凝血

系统被激活，最终引起血液的高凝状态[8]。此外，骨折患者往往

需要长时间活动限制或长期卧床，极易造成静脉血液回流缓

慢，甚至出现淤积，而导致深静脉血栓、弥散性血管内凝血以及

肺栓塞等静脉血栓性疾病的发生[9]。当发生严重创伤时，高凝状

态的继发纤维蛋白溶解系统被迅速激活，促使纤溶酶原转变为

纤溶酶，从而加速了纤维蛋白的降解，严重时可能导致凝血系

统紊乱[10]。DD是血液凝固过程中纤溶酶降解交联纤维蛋白时

所产生的特异性产物，可有效指示高凝状态血液的黏度[11]。DD

在健康人群中的水平较低，而当机体受到创伤后，其含量会大

大增加[12]。FIB是在肝脏中合成的一种具有凝血功能的蛋白质，

参与血液凝固的关键过程，可促使血小板黏附和聚集而达到一

期止血作用，而在二期止血过程中可被凝血酶转变成纤维蛋白

单体，最终变成纤维蛋白凝块[13]。因此，DD和 FIB的检测将对

骨创伤患者病情程度的评估和预后具有重要的临床意义。

本研究结果显示入院后第 1、3、6、10 d，观察组的 FIB和

DD水平均出现下降趋势，但均显著高于对照组，指示骨创伤患

者的血浆 FIB和 DD水平明显高于健康人群，可能具有较高的

静脉血栓疾病的发病风险，但随着患者病情的恢复，会出现逐

步降低，该结果与多篇文献报道一致[14-16]，并可能解释为在机体

受到损伤后，肝脏受到暴露的组织因子刺激后会增加 FIB的分

泌，而分泌的 FIB会被凝血酶催化为纤维蛋白单体，而随即形

成的纤维蛋白凝块被纤溶酶水解产生 DD，从而引起 FIB 和

DD水平的上升[17,18]。此外，本研究根据 AIS-ISS评分将 180例

骨创伤患者分为轻度、中度及重度创伤组。通过动态监测不同

程度骨创伤患者的 DD和 FIB水平和 Pearson相关性分析结果

显示，当损伤程度增加时，患者的血浆 DD和 FIB水平也随机

出现大幅度增加，骨创伤患者创伤严重程度与 FIB和 DD的水

平均呈现出显著正相关关系(r=0.64，P=0.003；r=0.71，P=0.002)。

该结果可能是由于愈加严重的骨创伤也可造成血管内皮的直

接和间接性损伤加大，而促使内皮下组织暴露剧烈，组织因子

的大量释放，而促使凝血反应的加剧[19]。同时，重度骨损伤患者

极易出现休克症状，而引起溶酶体酶的分泌量增加而增加了血

管内皮的损害[20]。因此，临床上对于不同骨损伤患者的治疗方

案也应有所区分，对症治疗。

综上所述，骨创伤患者的 FIB和 DD水平明显高于健康人

群，且随着病情的康复呈现出降低趋势。此外，FIB和 DD水平

与骨创伤患在病情程度呈显著正相关关系，可能作为骨创伤患

者病情程度和预后评估的参考指标。

参考文献（References）

[1] 周忠,汪阳,黄杰, 等.不同疗法对创伤骨科患者骨折愈合及疼痛发

生情况的影响[J].湖南师范大学学报医学版, 2015, 12(3): 125-127

Zhou Zhong, Wang Yang, Huang Jie, et al. Impact of different thera-

pies on fracture healing and pain in patients with traumatic orthope-

dics [J]. Journal of Hunan Normal University (Medical Sciences),

2015, 12(3): 125-127

[2] Sathiyakumar V, Apfeld J C, Obremskey W T, et al. Prospective ran-

domized controlled trial using telemedicine for follow-ups in an or-

thopedic trauma population: a pilot study [J]. Journal of Orthopaedic

Trauma, 2015, 29(3): 139-145

[3] Palareti G, Cosmi B, Legnani C, et al. D-dimer to guide the duration of

anticoagulation in patients with venous thromboembolism: a manage-

ment study[J]. Blood, 2014, 124(2): 196-203

[4] Hodgkiss-Harlow K D, Betti K. Institutional quality outcome measures:

Investigating the impact of raising the positive D-dimer threshold for

DVT as confirmed by duplex ultrasound [J]. Journal of Vascular

Surgery, 2015, 62(2): 527

[5] Bazavar M, Tabrizi A, Abedini N, et al. Albumin and fibrinogen levels'

relation with orthopedics traumatic patients' outcome after massive

transfusion[J]. Saudi Journal of Anaesthesia, 2014, 8(1): 22-24

[6] Lingsma H F, Yue J K, Maas A I, et al. Outcome prediction after mild

and complicated mild traumatic brain injury: External validation of

existing models and identification of new predictors using the

TRACK-TBI pilot study [J]. Journal of Neurotrauma, 2014, 32 (2):

83-94

[7] Aggarwal A, Fullam L, Brownstein A P, et al. Deep vein thrombosis

(DVT) and pulmonary embolism (PE): awareness and prophylaxis

practices reported by patients with cancer [J]. Cancer Investigation,

2015, 33(9): 405-410

[8] Mittwede P N, Xiang L, Lu S, et al. Oxidative stress contributes to or-

thopedic trauma-induced acute kidney injury in obese rats [J]. Ameri-

can Journal of Physiology Renal Physiology, 2014, 308(2): 157-163

[9] Ali N S, Nawaz A, Junaid M, et al. Venous thromboembolism-inci-

dence of deep venous thrombosis and pulmonary embolism in pa-

tients with head and neck cancer: A tertiary care experience in Pak-

istan [J]. International Archives of Otorhinolaryngology, 2015, 19(3):

2357-2360

[10] White A E, Edelman J J, Lott N, et al. Characterization of the hyper-

coagulable state following severe orthopedic trauma [J]. Journal of

Trauma & Acute Care Surgery, 2014, 77(2): 231-237

[11] Lindner G, Funk G C, Pfortmueller C A, et al. D-dimer to rule out

pulmonary embolism in renal insufficiency [J]. American Journal of

Medicine, 2014, 127(4): 343-347

[12] Sartori M, Favaretto E, Cini M, et al. D-dimer, FVIII and thrombotic

burden in the acute phase of deep vein thrombosis in relation to the

risk of post-thrombotic syndrome[J]. Thrombosis Research, 2014, 134

(2): 320-325

[13] Tanaka K A, Egan K, Szlam F, et al. Transfusion and hematologic

variables after fibrinogen or platelet transfusion in valve replacement

surgery: preliminary data of purified lyophilized human fibrinogen

concentrate versus conventional transfusion[J]. Transfusion, 2014, 54

(1): 109-118

[14] Lozano L M, Perel P, Ker K, et al. Thromboprophylaxis for trauma

patients. [J]. Cochrane Database of Systematic Reviews, 2009, 2010

(3): 100-104

[15] Broen K, Scholtes B, Vossen R. Predicting the need for further

thrombosis diagnostics in suspected DVT is increased by using age

adjusted D-dimer values [J]. Thrombosis Research, 2016, 145:

107-108

[16] Carrier M, Lee A Y Y, Bates S M, et al. Accuracy and usefulness of a

clinical prediction rule and D-dimer testing in excluding deep vein

thrombosis in cancer patients[J]. Thrombosis Research, 2008, 123(1):

177-183 （下转第 2948页）

2936· ·



现代生物医学进展 www.shengwuyixue.com Progress inModern Biomedicine Vol.17 NO.15 MAY.2017

（上接第 2936页）
[17] Wang H, Gao J, Bai M, et al. The pretreatment platelet and plasma

fibrinogen level correlate with tumor progression and metastasis in

patients with pancreatic cancer[J]. Platelets, 2014, 25(5): 382-387

[18] Chin P K, Patterson D M, Zhang M, et al. Coagulation assays and

plasma fibrinogen concentrations in real-world patients with atrial

fibrillation treated with dabigatran [J]. British Journal of Clinical

Pharmacology, 2014, 78(3): 630-638

[19] Johansson P I, S覬rensen A M, Perner A, et al. High sCD40L levels

early after trauma are associated with enhanced shock, sympathoad-

renal activation, tissue and endothelial damage, coagulopathy and

mortality [J]. Journal of Thrombosis and Haemostasis, 2012, 10(2):

207-216

[20] Hill B, Kahn M, Pallant J, et al. Assessment of the internal construct

validity of the revised High-level mobility assessment Tool for trau-

matic orthopaedic injuries [J]. Clinical Rehabilitation, 2014, 28(5):

491-498

Manifestations of Anatomical V ariation of Gastroduodenal Artery

[J]. Chinese Journal Of CT And MRI, 2013, 11(4): 78-81

[8] Izuishi K, Kiuchi T, Mori H, et al. Hepatobiliary and Pancreatic: Gall-

bladder torsion diagnosed bycurvedmulti-planar reconstruction com-

puted tomography [J]. Journal of gastroenterology and hepatology,

2014, 29(4): 665-665

[9] 李雪丹,崔玲玲,崔丽贺,等.多层螺旋 CT辅助术中判断胃癌浆膜侵

犯的价值[J].中华胃肠外科杂志, 2013, 16(001): 48-51

Li Xue-dan, Cui Ling-ling, Cui Li-he, et al. CT findings of seorsa and

their diagnostic significances of gastric cancer[J]. Journal Of Chinese

Gastrointestinal Surg, 2013, 16(001): 48-51

[10] 岑朝,王超,周喜汉,等. 百色市胃癌发病危险因素病例对照研究[J].

中华肿瘤防治杂志, 2014, 21(3): 178-182

Cen Chao, Wang Chao, Zhou Xihan, et al. Control study on risk fac-

tors of gastric cancer in Baise city[J]. Chin J Cancer Prev Treat, 2014,

21(3): 178-182

[11] 石岩岩.幽门螺杆菌毒力因子致胃癌机制的研究现状[J].中国微创

外科杂志, 2011, 11(7): 649-651

Shi Yan-yan. Helicobacter pylori virulence factor to present situation

of the study on mechanism of gastric cancer [J]. Chin J M in Invsurg,

2011, 11(7): 649-651

[12] 任军,殷信道,黄文斌等.初步探讨胃癌多层 CT三期扫描与肿瘤组

织分化及瘤内微淋巴管侵犯关系[J].中国 CT和MRI杂志, 2011, 9

(2): 38-41

Ren Jun, Yin Xin-dao, Huang Wen-bin, et al. A preliminary study of

the relationship between tri-phase multi-slice CT scan and tumor dif-

ferentiation, itratumoral lymphatic invasion in gastric carcinoma [J].

Chinese Journal of CT And MRI, 2011, 9(2): 38-41

[13] Xu X, Zheng SS. Variations and reconstruction of the hepatic artery

in liver transplantation [J]. Hepatobi-liary Pancreat Dis Int, 2006, 5:

170-172

[14] Lee IJ, Lee JM, Kim SH, et al. Helical CT evaluation of the preopera-

tive staging of gastric cancer in the remnant stomach [J]. AJR Am J

Roentgenol, 2009, 192: 902-908

[15] 刘特,朱进,陈杰,等.多层螺旋 CT多平面重组对进展期胃癌毗邻器

官侵犯的评价[J].医学影像学杂志, 2011, 21(002): 213-217

Liu Te, Zhu Jin, Chen Jie, et al. Evaluating adjacent organ invasion of

advanced gastric cancer with multipl anar reformations of mu l t -

slice CT[J]. J Med Imaging, 2011, 21(002): 213-217

[16] 陈军,陈岩,王贺雷,等.多层螺旋 CT增强扫描与病理对照在胃癌分

期中的应用[J].中国老年学杂志, 2012, 32(005): 1037-1038

Chen Jun, Chen Yan, Wang Helei, et al. Multislice CT enhanced scan

and pathology control application in staging gastric cancer [J]. Chi-

nese journal of gerontology, 2012, 32 (005): 1037-1038

[17] Makino T, Fujiwara Y, Takiguchi S, et al. Preoperative T staging of

gastric cancer by multidetector row computed tomography [J].

Surgery, 2011, 2: 9

[18] Yu Xu, Limin Wang, Jiang He, et al. Prevalence and Control of Dia-

betes in Chinese Adults JAMA, 2013, 310(9): 948-959

[19] 张银,邓允刚,杨伟.多层螺旋 CT在胃癌诊断的应用价值[J].齐齐哈

尔医学院学报, 2013, (6): 849-850

Zhang Yin, Deng Yun-gang, Yang Wei. The application value of the

multilayer spiral CT in the diagnosis of gastric cancer [J]. Journal of

Qiqihar University Of Medicine, 2013, 310(6): 849-850

[20] 陈锦垣,韦增才,黄仕强,等.胃癌 CT诊断和术前分期评价[J].中国

实用医药, 2011, 6(12): 11-12

Chen Jin-yuan, Wei Zeng-cai, Huang Shi-qiang, et al. CT diagnosis of

gastric carcinoma and preoperation staging evaluation [J]. China Prac

Med, 2011, 6(12): 11-12

2948· ·


