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• 综述 •
18F-FDG PET/CT 在脊柱感染诊治中的应用及与 MRI 的

比较
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华中科技大学同济医学院附属同济医院核医学科，武汉 430030
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【摘要】   脊柱感染（SI）是一种由致病菌沿中轴骨血行播散引起的疾病。虽然 MRI 是诊断
SI 的首选影像学检查方法，但在诊断和鉴别诊断等方面亦有其局限性。18F-氟脱氧葡萄糖（FDG）
PET/CT 作为一种一站式的全身检查方法，在鉴别感染原发灶和脊柱术后感染及评估治疗疗效等
方面较具优势。笔者重点从 SI 的诊断、鉴别诊断和疗效评估三个方面综述18F-FDG PET/CT
在 SI 诊治中的应用及其与 MRI 的比较。
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【Abstract】   Spinal infection (SI) is a disease caused by pathogenic bacteria spreading along the
axial  skeleton.  Although  MRI  is  the  first  imaging  examination  method  for  SI  diagnosis,  it  has  some
disadvantages in diagnosis and differential diagnosis of SI. And 18F-FDG PET/CT, as one-stop general
check-up method, is superior to MRI in identifying specific primary lesion and postoperative infection,
and  evaluating  treatment  response.  The  review  mainly  includes  the  clinical  application  of
18F-FDG PET/CT in early diagnosis, differential diagnosis and therapeutic efficacy evaluation of SI and
compares it with MRI.
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脊柱感染（spinal infection，SI）是一种由致病

菌沿中轴骨血行播散[1] 引起的疾病，主要表现为椎

间盘炎、椎体骨髓炎和脊椎脓肿，根据发病部位可

将脊椎脓肿分为脊髓硬膜外脓肿、脊髓脓肿、腰大

肌脓肿及椎旁脓肿等。SI 按病理类型分为脊柱结

核、化脓性脊柱炎和布鲁氏杆菌脊柱炎等。金黄色

葡萄球菌是 SI 最常见的致病菌，其次是结核杆

菌[2]。SI 的症状通常是非特异性的，严重者可出现

脊柱畸形、神经功能损伤、瘫痪甚至病死。虽然

MRI 是诊断 SI 的首选影像学检查方法，但其可能

无法显示出所有病灶。18F-FDG PET/CT 作为一种

一站式的全身检查方法，在鉴别感染原发灶和脊柱

术后感染等方面较具优势[3]。此外，18F-FDG PET/CT
还可用于 SI 的疗效评估。MRI 是目前临床实践中

最常用的 SI 诊断方法，但在诊断和鉴别诊断等方

面亦有其局限性。我们主要就18F-FDG PET/CT 在

SI 诊治中的应用及其与 MRI 的比较进行综述。

1    SI 的诊断

18F-FDG PET/CT 的诊断效能不受 SI 症状出现
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时间的影响，对 SI 的早期诊断优于 MRI。Kouijzer
等[4] 的研究结果显示，在 SI 患者出现腰痛等症状

两周内和两周后行 MRI 检查的灵敏度分别为 77.8%
和 100%，但经专家会诊校正后，不同时间的诊断

灵敏度的差异缩小了；而这项研究的结果同时也显

示，出现症状两周内和两周后行18F-FDG PET/CT
的灵敏度均为 100%，18F-FDG PET/CT 的诊断效能

与症状出现时间无关。因此，推荐 SI 患者在早期出

现症状短时间内，当 MRI 检查结果为阴性时，应

进一步行专家会诊或18F-FDG PET/CT 检查。

MRI 是诊断脊髓硬膜外脓肿和脊髓脓肿的首

选方法；而18F-FDG PET/CT 在诊断椎旁脓肿或腰

大肌脓肿方面更具优势。Kouijzer 等[4] 的研究结果

显示，在 11 例 SI 患者中，MRI 可以检测到 5 例

脊髓硬膜外脓肿或脊髓脓肿，而18F-FDG PET/CT
仅能检测到 1 例。Smids 等[5] 的研究结果显示，MRI
几乎能检测到所有脊髓硬膜外脓肿和脊髓脓肿，而

约 50% 患者的 18F-FDG  PET/CT 结果呈阴性。另

外，其研究结果还显示，在 18 例 SI 出现椎旁脓肿

的患者中，18F-FDG PET/CT 与 MRI 诊断椎旁脓肿

的灵敏度分别为 94% 和 61%；在 8 例 SI 出现腰大

肌脓肿的患者中，18F-FDG PET/CT 与 MRI 诊断腰

大肌脓肿的灵敏度分别为 100% 和 63%。

2    SI 的鉴别诊断

脊柱退行性病变是正常骨关节反复动作造成的

某一部位老化或劳损。虽然 MRI 是诊断 SI 的首选

影像学检查方法[3-5]，但是相较于18F-FDG PET/CT，
MRI 较难区分 SI 与脊柱退行性病变[5]。Luoma 等[6]

的研究结果表明，36% 的 ModicⅠ型椎间盘退行性

病变患者的椎间盘 T2 加权信号异常增强，与椎体

骨髓炎相似。Ohtori 等[7] 的前瞻性研究结果表明，

MRI 区分 SI 和脊柱退行性病变患者的灵敏度为 50%、

特异度为 96%；18F-FDG PET/CT区分 SI 和退行性

病变患者的灵敏度和特异度均为 100%。Riccio 等[8]

随机选取了 500 例 50 岁以上的脊柱退行性关节炎

患者并行18F-FDG PET/CT 检查，结果发现，只有

4 例（0.8%）患者呈现假阳性，这证实了 18F-FDG
PET/CT 对脊柱退行性病变具有较好的鉴别效能。但

是，Aliyev 等[9] 认为，椎间盘和棘突对18F-FDG 的

摄取与年龄呈正相关，且越严重的脊柱退行性病变

出现高18F-FDG 摄取的可能性越大，以18F-FDG 的

摄取高低区分 SI 与脊柱退行性病变还有待考究。

MRI 难以区分 SI 患者脊柱术后手术区域感染和

骨组织重建修复，且在手术部位植入金属限制了 MRI
的应用。而18F-FDG的摄取受植入金属影响最小[3-4, 10]。

脊柱术后18F-FDG PET/CT 显像的特征性表现可能

对 SI 具有独特的鉴别诊断价值。Bagrosky 等[11] 的

研究结果表明，脊柱内固定术后感染患者的18F-FDG
PET/CT 影像表现包括多个相邻椎体的脊柱和软组

织18F-FDG 摄取升高，而非感染性炎症患者仅在脊

柱内固定针棒装置周围存在18F-FDG 摄取升高，经
18F-FDG PET/CT诊断和随访证实的 5 例非感染性炎

症患者最终免于手术。

脊柱结核发病率居全身骨关节结核发病率的首

位。18F-FDG PET/CT 在区分脊柱结核与化脓性脊

柱炎方面缺乏显著特异性。Lee 等[12] 的研究结果表

明，MRI 对脊柱结核与化脓性脊柱炎的鉴别能力

优于18F-FDG PET/CT。Dureja 等[13] 对 33 例脊柱结

核患者行治疗前18F-FDG PET/CT 检查，发现其浮动

范围较大，SUVmax 最小为 5.9，最大为 30.3，这说

明脊柱结核病灶对18F-FDG 摄取的可变性较大[14]。

Lee 等[12] 的另一项区分脊柱结核和化脓性脊柱炎的

双时相显像研究结果显示，脊柱结核和化脓性脊柱

炎的18F-FDG 摄取在延迟图像与早期图像上都没有

显著差异。因此，单纯 SUVmax 定量分析可能不适

合用于脊柱结核与化脓性脊柱炎的鉴别诊断[15]。谭

蓓蓓和郭婧澜[16] 的研究结果显示，椎旁“冷脓

肿”、“放射性冷区”等脊柱结核的特征性表现可能

有助于提高18F-FDG PET/CT 对脊柱结核与化脓性

脊柱炎的鉴别诊断效能。

另外，18F-FDG PET/CT 在区分骨感染性疾病

和恶性肿瘤方面缺乏特异性[17]，多项研究曾报道

了18F-FDG PET/CT 误诊 SI 或脊柱恶性肿瘤的案

例[5, 18]。虽然穿刺活检是脊柱病变的确诊方法，但

在获得的病理组织较少时常无法明确诊断，尤其

是 SI 等的良性病变。因此，有必要对诊断工具进

行改进，例如将18F-FDG PET/CT 与人工智能相结

合等[19]。

3    SI 的疗效评估

在 SI 治疗有效的早期会出现 SUVmax 减小[13-14]，

而 MRI 通常在 SI 几个月后才出现相应影像的改

变，因此，18F-FDG PET/CT 对早期治疗反应的评

660 国际放射医学核医学杂志    2021 年 10 月第 45 卷第 10 期    Int  J  Radiat  Med  Nucl  Med,  October  2021,  Vol.45,  No.10 



估优于 MRI[20]。Nanni 等[21] 通过对 SI 患者治疗前

后病灶局部 SUVmax 的变化率为 34% 来评估其治

疗疗效，灵敏度与特异度均达到 82%。
18F-FDG PET/CT 可能有助于确定 SI 的治疗终

止时间，而 Zarrouk 等[20] 的一项前瞻性研究结果表

明，MRI 不能准确评估 SI 患者是否可以停止抗菌

药物治疗，该研究对 29 例治疗结束后的 SI 患者进

行随访，结果显示所有患者均未复发，而其中 2/3 的

患者治疗结束时，MRI 仍显示异常。在 Gasbarrini
等[22] 的研究中，一例脊柱结核 SI 患者治疗结束后

的 MRI 显示原有异常征象消失，但临床结果证实

病情仍有进展。Yu 等 [23]提出，可根据18F-FDG 在

病变区域的分布特点，确定化脓性脊柱炎的治疗终

止时间，即如果18F-FDG 的摄取局限于椎间盘边

缘，无论摄取强度如何，患者都被视为痊愈。以
18F-FDG 在病变区域的分布特点鉴别是否治愈的研

究结果显示，在 20 例 SI 患者中，10 例被认定为

治愈的患者不再接受额外的抗生素治疗，且在随访

期 32 个月内均未发生 SI[8]。

相较于 MRI，18F-FDG PET/CT 辅助 SI 手术清

创定位更有助于缩小手术范围[24-25]。Nakahara 等[24]

的术前研究结果显示，相较于18F-FDG PET/CT 的

异常代谢活动区域，MRI 的异常信号区域更广

泛；18F-FDG PET/CT 诊断手术中实际存在感染灶

的准确率（89.8%）高于 MRI（59.2%），并且具有

100% 的灵敏度。但在临床实践中，外科医师不会

仅参考 MRI 检查结果来确定手术区域，常会基于

临床经验并综合患者临床资料对手术区域做相应的

调整，所以18F-FDG PET/CT 在辅助外科医师确定

SI 手术范围中的临床价值还有待进一步研究。

4    小结与展望

Ito 等[26] 对18F-FDG PET/CT 在 SI 诊治中产生的

临床影响的回顾性研究结果显示，18F-FDG PET/CT
改变了医师对 52%（15/29）患者的临床决策，包括

延长了 10 例 SI 患者的治疗周期，校正了 3 例患者

的活检定位，增加了 2 例患者的手术治疗。但由于

该研究纳入的患者数量有限，且为回顾性研究，所

以，18F-FDG PET/CT对临床影响的效能还有待大

样本研究结果证实。在最近的一项关于成人 SI 诊
断的共识文件中，专家们推荐将18F-FDG PET/CT
应用于以下患者：（1）疑似 SI 患者伴红细胞沉降率

（ESR）和（或）C 反应蛋白（CRP）升高，且 MRI 检
查难以确诊；（2）原发性和术后 SI 患者存在 MRI
检查禁忌证；（3）术后同时存在骨感染和软组织感

染的 SI 患者。（4）行18F-FDG PET/CT 诊断的 SI 患
者可重复行18F-FDG PET/CT 检查以评估抗生素的

治疗反应[27]。与 MRI 相比， 18F-FDG  PET/CT 在

SI 诊断与治疗方面都具有独特优势，尤其是对不

能进行 MRI 检查或 MRI 检查不能明确诊断的患者

更具应用价值。由于目前的研究多为回顾性研究，还

需更多的前瞻性研究进一步证实。此外，在 SI 诊
治的初步研究中，新型核医学显像仪器 PET/MRI
的临床应用效能也优于 MRI[28]，但其与 18F-FDG
PET/CT 的对比研究仍有待深入探讨。

利益冲突　本研究由署名作者按以下贡献声明独立开展，不涉及任

何利益冲突。

作者贡献声明　薛令玉负责综述的撰写；陈璟负责命题的提出、综

述的审阅与修订。

参     考     文     献

Babic  M,  Simpfendorfer  CS.  Infections  of  the  spine[J]. Infect
Dis  Clin  North  Am,  2017,  31(2):  279−297.  DOI: 10.1016/j.idc.
2017.01.003.

[  1  ]

Boody  BS,  Tarazona  DA,  Vaccaro  AR.  Evaluation  and
management  of  pyogenic  and  tubercular  spine  infections[J].
Curr  Rev  Musculoskelet  Med,  2018,  11(4):  643−652.  DOI: 10.
1007/s12178-018-9523-y.

[  2  ]

Treglia  G,  Pascale  M,  Lazzeri  E,  et  al.  Diagnostic  performance
of 18F-FDG  PET/CT  in  patients  with  spinal  infection:  a
systematic  review and  a  bivariate  meta-analysis[J]. Eur  J  Nucl
Med  Mol  Imaging,  2020,  47(5):  1287−1301.  DOI: 10.1007/
s00259-019-04571-6.

[  3  ]

Kouijzer  IJE,  Scheper  H,  De  Rooy  JWJ,  et  al.  The  diagnostic
value  of 18F-FDG-PET/CT  and  MRI  in  suspected  vertebral
osteomyelitis—a  prospective  study[J]. Eur  J  Nucl  Med  Mol
Imaging,  2018,  45(5):  798−805.  DOI: 10.1007/s00259-017-39
12-0.

[  4  ]

Smids  C,  Kouijzer  IJE,  Vos  FJ,  et  al.  A  comparison  of  the
diagnostic  value  of  MRI  and 18F-FDG-PET/CT  in  suspected
spondylodiscitis[J]. Infection,  2017,  45(1):  41−49.  DOI: 10.10
07/s15010-016-0914-y.

[  5  ]

Luoma K, Vehmas T, Grönblad M, et al. Relationship of modic
type  1  change  with  disc  degeneration:  a  prospective  MRI
study[J]. Skeletal Radiol, 2009, 38(3): 237−244. DOI: 10.1007/
s00256-008-0611-8.

[  6  ]

Ohtori S, Suzuki M, Koshi T, et al. 18F-fluorodeoxyglucose-PET
for  patients  with  suspected  spondylitis  showing  modic
change[J]. Spine (Phila Pa 1976), 2010, 35(26): E1599−E1603.
DOI: 10.1097/brs.0b013e3181d254b4.

[  7  ]

国际放射医学核医学杂志    2021 年 10 月第 45 卷第 10 期    Int  J  Radiat  Med  Nucl  Med,  October  2021,  Vol.45,  No.10 661

http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1016/j.idc.2017.01.003
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s12178-018-9523-y
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-019-04571-6
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s00259-017-3912-0
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s15010-016-0914-y
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1007/s00256-008-0611-8
http://dx.doi.org/10.1097/brs.0b013e3181d254b4
http://dx.doi.org/10.1097/brs.0b013e3181d254b4


Riccio  SA,  Chu  AK,  Rabin  HR,  et  al.  Fluorodeoxyglucose
positron  emission  tomography/computed  tomography
interpretation  criteria  for  assessment  of  antibiotic  treatment
response  in  pyogenic  spine  infection[J]. Can  Assoc  Radiol  J,
2015, 66(2): 145−152. DOI: 10.1016/j.carj.2014.08.004.

[  8  ]

Aliyev A, Saboury B, Kwee TC, et al. Age-related inflammatory
changes  in  the  spine  as  demonstrated  by 18F-FDG-PET:
observation  and  insight  into  degenerative  spinal  changes[J].
Hell  J  Nucl  Med,  2012,  15(3):  197−201.  DOI: 10.1967/s0024
49910054.

[  9  ]

Paez  D,  Sathekge  MM,  Douis  H,  et  al.  Comparison  of  MRI,
[18F]FDG  PET/CT,  and 99mTc-UBI  29-41  scintigraphy  for
postoperative  spondylodiscitis—a prospective  multicenter  study
[J]. Eur  J  Nucl  Med  Mol  Imaging,  2021,  48(6):  1864−1875.
DOI: 10.1007/s00259-020-05109-x.

[10]

Bagrosky  BM,  Hayes  KL,  Koo  PJ,  et  al. 18F-FDG  PET/CT
evaluation  of  children  and  young  adults  with  suspected  spinal
fusion hardware infection[J]. Pediatr Radiol, 2013, 43(8): 991−
1000. DOI: 10.1007/s00247-013-2654-9.

[11]

Lee  IS,  Lee  JS,  Kim  SJ,  et  al.  Fluorine-18-fluorodeoxyglucose
positron emission tomography/computed tomography imaging in
pyogenic  and  tuberculous  spondylitis:  preliminary  study[J]. J
Comput  Assist  Tomogr,  2009,  33(4):  587−592.  DOI: 10.1097/
RCT.0b013e318187fef8.

[12]

Dureja S, Sen IB, Acharya S. Potential role of F18 FDG PET-CT
as  an  imaging  biomarker  for  the  noninvasive  evaluation  in
uncomplicated  skeletal  tuberculosis:  a  prospective  clinical
observational  study[J]. Eur  Spine  J,  2014,  23(11):  2449−2454.
DOI: 10.1007/s00586-014-3483-8.

[13]

Vanino E, Tadolini M, Evangelisti  G, et al.  Spinal tuberculosis:
proposed  spinal  infection  multidisciplinary  management  project
(SIMP)  flow  chart  revision[J]. Eur  Rev  Med  Pharmacol  Sci,
2020, 24(3): 1428−1434. DOI: 10.26355/eurrev_202002_20201.

[14]

Bassetti  M, Merelli  M, Di Gregorio F,  et  al.  Higher fluorine-18
fluorodeoxyglucose  positron  emission  tomography  (FDG-PET)
uptake in tuberculous compared to bacterial spondylodiscitis[J].
Skeletal  Radiol,  2017,  46(6):  777−783.  DOI: 10.1007/s00256-
017-2615-8.

[15]

谭蓓蓓, 郭婧澜. 胸腰椎体结核的18F-FDG PET/CT 影像特点

研究[J]. 重庆医学, 2017, 46(26): 3668−3670. DOI: 10.3969/j.
issn.1671-8348.2017.26.024.
Tan BB, Guo JL. Study on 18F-FDG PET/CT imaging features of
thoracolumbar  tuberculosis[J]. Chongqing  Med,  2017,  46(26):
3668−3670. DOI: 10.3969/j.issn.1671-8348.2017.26.024.

[16]

Wang  CX,  Luan  Y,  Liu  SF,  et  al.  Multifocal  tuberculosis
simulating a cancer—a case report[J/OL]. BMC Infect Dis, 2020,
20(1): 495[2020-12-08]. https://bmcinfectdis.biomedcentral.com/
articles/10.1186/s12879-020-05209-x. DOI: 10.1186/s12879-020-
05209-x.

[17]

Gao  X,  Ye  XD,  Yuan  Z,  et  al.  Non-contiguous  spinal
tuberculosis  with  a  previous  presumptive  diagnosis  of  lung

[18]

cancer  spinal  metastases[J]. Eur  J  Cardiothorac  Surg,  2014,
45(5): e178. DOI: 10.1093/ejcts/ezu047.
Loudini  N,  Glaudemans  AWJM,  Jutte  PC,  et  al.  The  value  of
prebiopsy  FDG-PET/CT  in  discriminating  malignant  from
benign  vertebral  bone  lesions  in  a  predominantly  oncologic
population[J]. Skeletal  Radiol,  2020,  49(9):  1387−1395.  DOI:
10.1007/s00256-020-03426-8.

[19]

Zarrouk V, Feydy A, Sallès F, et al. Imaging does not predict the
clinical  outcome  of  bacterial  vertebral  osteomyelitis[J].
Rheumatology  (Oxford),  2007,  46(2):  292−295.  DOI: 10.1093/
rheumatology/kel228.

[20]

Nanni  C,  Boriani  L,  Salvadori  C,  et  al.  FDG PET/CT is  useful
for  the  interim  evaluation  of  response  to  therapy  in  patients
affected by haematogenous spondylodiscitis[J]. Eur J Nucl Med
Mol Imaging,  2012,  39(10):  1538−1544.  DOI: 10.1007/s00259-
012-2179-8.

[21]

Gasbarrini  A,  Boriani  L,  Nanni  C,  et  al.  Spinal  infection
multidisciplinary management project (SIMP): from diagnosis to
treatment  guideline[J]. Int  J  Immunopathol  Pharmacol,  2011,
24(Suppl 2): S95−100. DOI: 10.1177/03946320110241s218.

[22]

Yu GJ, Koslowsky IL, Riccio SA, et al. Diagnostic challenges in
pyogenic  spinal  infection:  an  expanded  role  for  FDG-
PET/CT[J]. Eur J Clin Microbiol Infect Dis, 2018, 37(3): 501−
509. DOI: 10.1007/s10096-018-3197-7.

[23]

Nakahara  M,  Ito  M,  Hattori  N,  et  al. 18F-FDG-PET/CT  better
localizes  active  spinal  infection  than  MRI  for  successful
minimally  invasive  surgery[J]. Acta  Radiol,  2015,  56(7):  829−
836. DOI: 10.1177/0284185114541983.

[24]

Haraya  K,  Yamada  K,  Kokabu  T,  et  al. 18F-FDG-PET/CT
localizes  intervertebral  disc  space  infection  following  posterior
lumbar  interbody  fusion  surgery  leading  to  successful  retention
of  percutaneously  inserted  pedicle  screws:  a  case  report[J/OL].
Spinal  Cord  Ser  Cases,  2018,  4:  81[2020-12-08]. https://www.
nature.com/articles/s41394-018-0119-y.  DOI: 10.1038/s41394-
018-0119-y.

[25]

Ito K, Kubota K, Morooka M, et al. Clinical impact of 18F-FDG
PET/CT  on  the  management  and  diagnosis  of  infectious
spondylitis[J]. Nucl Med Commun, 2010, 31(8): 691−698. DOI:
10.1097/MNM.0b013e32833bb25d.

[26]

Lazzeri E, Bozzao A, Cataldo MA, et al. Joint EANM/ESNR and
ESCMID-endorsed  consensus  document  for  the  diagnosis  of
spine  infection  (spondylodiscitis)  in  adults[J]. Eur  J  Nucl  Med
Mol Imaging,  2019,  46(12):  2464−2487.  DOI: 10.1007/s00259-
019-04393-6.

[27]

Jeon  I,  Kong  E,  Kim  SW.  Simultaneous 18F-FDG  PET/MRI  in
tuberculous  spondylitis:  an  independent  method  for  assessing
therapeutic response—case series[J/OL]. BMC Infect Dis, 2019,
19(1): 845[2020-12-08]. https://bmcinfectdis.biomedcentral.com/
articles/10.1186/s12879-019-4469-2.  DOI: 10.1186/s12879-019-
4469-2.

[28]

（收稿日期:  2020−12−09）

662 国际放射医学核医学杂志    2021 年 10 月第 45 卷第 10 期    Int  J  Radiat  Med  Nucl  Med,  October  2021,  Vol.45,  No.10 

http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1016/j.carj.2014.08.004
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1967/s002449910054
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00259-020-05109-x
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1007/s00247-013-2654-9
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1097/RCT.0b013e318187fef8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.1007/s00586-014-3483-8
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.26355/eurrev_202002_20201
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.1007/s00256-017-2615-8
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
http://dx.doi.org/10.3969/j.issn.1671-8348.2017.26.024
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
10.1186/s12879-020-05209-x
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1093/ejcts/ezu047
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1007/s00256-020-03426-8
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1007/s00259-012-2179-8
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1177/03946320110241s218
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1007/s10096-018-3197-7
http://dx.doi.org/10.1177/0284185114541983
http://dx.doi.org/10.1177/0284185114541983
https://www.nature.com/articles/s41394-018-0119-y
https://www.nature.com/articles/s41394-018-0119-y
10.1038/s41394-018-0119-y
10.1038/s41394-018-0119-y
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1097/MNM.0b013e32833bb25d
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
http://dx.doi.org/10.1007/s00259-019-04393-6
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2
10.1186/s12879-019-4469-2

	1 SI的诊断
	2 SI的鉴别诊断
	3 SI的疗效评估
	4 小结与展望

