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摘  要 

阑尾炎是常见的急腹症，根据有无并发症可分为非复杂性阑尾炎(Uncomplicated Appendicitis, UA)和复

杂性阑尾炎(Complicated Appendicitis, CA)。近年来，非手术管理(Non-operative Management, NOM)在
UA中的应用逐渐增多，但手术仍是CA的主要治疗方式。因此，早期准确鉴别UA与CA、进行个体化风险

评估，对优化治疗方案和改善患者预后具有重要意义。本文旨在回顾近年来关于复杂性阑尾炎诊断及风

险评估的研究进展，以期提升临床医生对该病的认识，并指导临床的诊疗工作。 
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Abstract 
Appendicitis is a common acute abdominal condition, which can be classified into uncomplicated 
appendicitis (UA) and complicated appendicitis (CA) based on the presence or absence of complica-
tions. In recent years, non-operative management (NOM) has been increasingly used in the treat-
ment of UA, but surgery remains the primary approach for CA. Therefore, early and accurate differ-
entiation between UA and CA, along with individualized risk assessment, is of great significance for 
optimizing treatment strategies and improving patient outcomes. This article aims to review recent 
research progress in the diagnosis and risk assessment of complicated appendicitis, with the goal 
of enhancing clinicians’ understanding of the disease and guiding clinical diagnosis and treatment. 
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1. 引言 

阑尾炎是常见的急腹症，男性和女性患阑尾炎的终生风险分别为 8.6%和 6.7%；男性阑尾切除术的终

生风险为 12.0%，女性为 23.1% [1]。全球每 10 万成年人每年有 96.5~100 人患急性阑尾炎，在全球范围

内对给各地区的政府医疗体系和居民带来很大的医疗和经济负担[2]。 
阑尾炎一词的鼻祖 Reginald Fitz 认为：急性阑尾炎如果不在非穿孔阶段切除阑尾将不可避免地发展

为穿孔。但 Livingston 的流行病学研究发现：1970~2004 年非穿孔性阑尾炎发病率总体下降，但穿孔性阑

尾炎发生率却没有报告类似降幅，这表明穿孔和非穿孔的病理进展可能存在脱节[3]。穿孔与非穿孔的阑

尾炎可能属于不同的病理生理学过程。 
世界急诊外科协会(WSES)指南根据有无并发症(坏疽/穿孔、阑尾周围脓肿)将阑尾炎分为非复杂性阑

尾炎(Uncomplicated Appendicitis, UA)和复杂性阑尾炎(Complicated Appendicitis, CA) [4]。虽然阑尾切除术

仍是阑尾炎的主要治疗方法，但有分析指出阑尾阴性切除率总体估计为 13% [5]。并且可能出现感染、切

口疝、肠粘连/梗阻、阑尾残株炎等术后并发症。近年来，UA 的非手术管理(Non-Operative Management, 
NOM)越来越受欢迎[6]-[9]，但是手术仍是 CA 的主要治疗手段[10]-[13]。这强调了区分二者的重要性。 

随着阑尾炎发病率的上升，应对阑尾炎做出高效的高质量诊断和治疗，制定针对性干预措施[14]。本

文拟从病因、实验室指标、影像学检查以及评估工具等方面回顾近年来对复杂性阑尾炎诊断及风险评估

的研究进展。 

2. 病因与风险评估 

阑尾腔梗阻引发的炎症反应是阑尾炎发生发展的核心病理基础，而导致梗阻的核心因素及疾病进展

风险，与粪石、阑尾肿瘤(ANs)、感染密切相关[15]。梳理这些关键病因的作用特点，可为临床结合人群

特征开展精准风险评估、优化诊疗决策提供依据。 

2.1. 粪石 

粪石是成人阑尾炎的关键病因，术后病理确诊的阑尾炎患者中，CT 检出率近 40%，而非阑尾炎患者

仅 4%左右[16]。尽管并非所有粪石都会诱发炎症[17]，但多项研究证实其与穿孔、脓肿等复杂并发症密

切相关[18] [19]。它还是提示临床优先考虑内镜或手术干预的重要信号，且抗生素治疗后需重点监测相关

并发症风险。需注意的是，粪石的硬度、大小等物理指标与阑尾炎严重程度无明确关联[20]。 

2.2. 阑尾肿瘤 

与阑尾炎相关的阑尾肿瘤(ANs)包括腺癌、粘液囊肿及类癌瘤[21]，且 CA 与 ANs 的相关性显著高于

UA [22]-[25]，其中 CA 患者腺癌发生率更高[26]。ANs 术前诊断困难，>70 岁患者漏诊率可达 11% [27]。
但多个研究指出年龄与 ANs 发生率呈正相关，40 岁后发生率逐渐升高，70 岁左右达峰[28]-[31]；且年龄 
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≥ 50 岁、超声提示阑尾直径 ≥ 13 mm 是预测 ANs 的独立危险因素[23]。多数 ANs 经单纯阑尾切除术即

可治愈，需在评估手术指征时兼顾 ANs 相关 CA 风险[32]。 

2.3. 阑尾微生物与感染 

阑尾腔内正常定植需氧菌与厌氧菌(如大肠杆菌、拟杆菌属)维持肠道免疫稳态[33] [34]。阑尾腔梗阻

可导致细菌过度增殖并分泌毒素，损伤黏膜上皮引发急性炎症及脓肿形成[35]。有研究表明，CA 患者阑

尾微生物多样性更高，群落组成与 UA 存在差异[36] [37]，这一特征进一步支持二者病理生理学过程的独

立性，但微生物组对阑尾炎进展的具体调控机制仍需深入探索。 
阑尾腔梗阻是 CA 发生的核心始动因素，持续存在的粪石和阑尾肿瘤导致微生物失衡是主要相关机

制。粪石与 CA 并发症密切相关，年龄 ≥ 50 岁合并阑尾直径增大提示 ANs 风险升高，这些特征为临床

早期识别 CA 高危人群、制定针对性干预策略提供了重要依据。 

3. 实验室指标与风险评估 

实验室指标是 CA 风险评估的重要支撑，从炎症程度、穿孔风险等维度为临床鉴别提供参考。但单

一指标存在固有局限，多指标联合评估是更可靠的策略。 
传统炎症标志物(如 CRP、WBC)虽灵敏度较高[38] [39]，可作为 CA 的基础筛查工具，但在区分 CA

与其他腹腔炎症时特异度不足，难以满足精准评估需求。这推动了对新兴血液学参数的探索，但相关研

究结果异质性显著：例如中性粒细胞与淋巴细胞比率(NLR) > 8.8 时，区分 CA 的特异度可达 100%，敏感

度为 76.92% [40]；而未成熟粒细胞百分比(IG%)的诊断价值存在明显争议——Ünal 等报告其诊断效能近

乎完美(AUC：0.979，敏感度：94.4%，特异度：97.9%) [41]，Turkes 的研究却显示其预测价值有限(AUC 
0.693) [42]。这种差异可能与研究人群、检测方法的异质性相关，因此新兴指标纳入常规应用前，仍需大

规模标准化验证。 
此外，高胆红素血症作为易获取的指标，对 CA 相关穿孔具有中等程度预测价值。Alfehaid 的分析指

出，总胆红素 ≥ 15 μmol/L、直接胆红素 ≥ 5 μmol/L 是预测 CA 的最佳临界值，其中总胆红素升高的敏感

度为 57.6%、特异度为 73.6%，直接胆红素升高的敏感度为 54.6%、特异度为 80% [43]。 
综上，传统炎症标志物、新兴血液学参数及胆红素相关指标，从不同维度为 CA 风险评估提供了依

据，但均存在特异度、敏感度或证据强度不足的问题。因此，多指标联合检测可互补短板，是提升 CA 评

估准确性的更可靠策略。 

4. 影像学检查与风险评估 

超声、计算机断层扫描(CT)扫描是最常用的成像方式。二者至今仍然是诊断急性阑尾炎的首选影像

学检查，并且识别复杂性阑尾炎的能力各有优劣。 

4.1. 超声 

超声检查诊断 CA 的效能如下：基于病理结果，其敏感度与特异度分别为 42.2%和 90.4%，阳性预测

值(PPV)与阴性预测值(NPV)分别为 45.8%和 89.0%；而基于术中所见，其敏感度与特异度则分别为 37.3%
和 92.7%，PPV 与 NPV 分别为 63.4%和 81.4% [44]。此外超声的某些特征(存在不可压缩性和阑尾壁血管

血流增加)在区分阑尾炎穿孔与正常阑尾具有优势[45]。其检测穿孔性阑尾炎方面的表现如下：敏感度为

44.0%，特异度为 93.1%，PPV 为 74.8%，NPV 为 78.1% [46]。由此可见：超声对 CA 的特征(脓肿、穿孔)
具有高度特异性，但敏感性相对较低，这可能与操作者的水平密切相关。但是简便、快速、无辐射等优

势使得超声仍是儿童以及孕妇的首选检查。 
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4.2. CT 

CT 是目前诊断阑尾炎最常用、最推荐的影像学检查，具有极高的诊断准确率。并且低剂量增强 CT
在区分 UA 与 CA 方面的诊断效能并不逊色于标准剂量 CT，从而能够降低辐射剂量。 

CT 能识别多种与 CA 高度相关的影像学特征，其诊断价值已得到多项研究验证：Iamwat 对 201 例

术后病理确诊阑尾炎患者的分析显示，CT 诊断 CA 的敏感度、特异度和准确度分别达 87.2%、75.7%和

81.1%，其中黏膜强化缺损和中重度阑尾周围脂肪滞留是 CA 最敏感的 CT 特征，二者均可独立预测 CA 
(调整后 OR 分别为 4.62、4.41) [47]；Akçiçek、Şimşek 的研究也证实，中度/重度阑尾周围脂肪滞留、阑

尾壁强化缺损及脓肿、阑尾周围积气等特征，对识别 CA 具有一定价值[48] [49]。 
需强调的是，CT 诊断 CA 的效能并非依赖单一“金标准”特征。且 CT 并非绝对可靠——其存在一

定漏诊率，部分患者还可能出现延迟性穿孔风险[50]。因此需整合多项 CT 特征综合判断，才能更精准地

评估 CA 风险，为临床诊疗决策提供可靠依据。 

4.3. MRI 

MRI 对阑尾炎的诊断能力与 CT 相似，有文章指出其可达 96%~100%的敏感度、81%~96%的特异度、

90%的 PPV 和 98%的 NPV [51]。但是其成像慢、延时报告、检查成本等特性限制了进一步的应用。但没

有辐射对儿童及孕妇阑尾炎诊断困难时至关重要。 
总的来说，影像学检查是鉴别 CA 的核心基石，超声、CT 及 MRI 需结合人群与病情个体化选择。

CT 诊断准确率高，能识别多项 CA 相关特征，是成人及老年患者的优选，但其效能依赖多特征综合判断，

且存在一定漏诊风险；超声以无辐射、便捷的优势成为儿童及孕妇首选，对 CA 特征特异度高但敏感度

受操作者水平影响；MRI 诊断效能与 CT 相当，无辐射特性可作为特殊人群的补充检查，唯成像慢、成

本高限制常规应用。 

5. 复杂性阑尾炎评估工具 

病因、实验室指标及影像学检查为 CA 的风险评估提供了多维度依据，而整合这些核心指标的标准

化评估工具，可进一步提升 CA 鉴别与风险分层的系统性和精准性。目前已构建与验证的 CA 评估工具

主要分为评分系统与预测模型，可为临床诊疗决策提供参考与支撑。 

5.1. 阑尾炎的诊断评分系统 

Alvarado、AIR、RIPASA 是临床常用的阑尾炎诊断评分系统。其中 Alvarado 与 AIR 评分均可评估病

理严重程度，仅 AIR 评分可直接区分 UA 与 CA [52]。前瞻性研究证实，AIR 评分 < 4 分时 CA 发生可能

性极低(NPV 99%)，>8 分时 CA 占比达 66%，在年龄 < 15 岁及症状持续>47 小时的患者中效能更优[53]。
RIPASA 评分与阑尾炎病理严重程度呈显著正相关，评分越高，化脓、坏疽等复杂病变风险越大[54]。当

评分 ≥ 12 分时，化脓、坏疽及穿孔性阑尾炎占比极高。 
综上，传统诊断评分系统不仅可用于阑尾炎筛查，还能对 CA 风险进行初步分层与排除，具有重要

的临床预判价值。 

5.2. 复杂性阑尾炎评分系统 

5.2.1. Atema 评分 
Atema 评分(SAS，见表 1)是早期用于区分 UA 与 CA 的阑尾炎严重程度评分系统。以≤6 分为临界值

时，其内部验证敏感度为 90.2%、特异度 70.3%，阴性预测值达 94.7%，对排除 CA 具有较高参考价值

[55]。同时有研究证实，低 Atema 评分患者穿孔进展速度较慢，提示该评分可辅助评估穿孔风险[50]。 
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Table 1. Atema score system 
表 1. Atema 评分 

 
得分 

临床和 CT 临床和超声 

年龄 ≥ 45 岁 2 2 

体温(℃)   

≤37.0 0 0 

37.1~37.9 2 2 

≥38.0 4 4 

症状持续时间 ≥ 48 小时 2 2 

白细胞计数 > 13 × 109/L 2 2 

C 反应蛋白(mg/L)   

≤50 0 0 

51~100 2 4 

≥100 3 5 

腔外游离气体 5 - 

阑尾周围积液 2 2 

阑尾粪石 2 2 

总计 22 19 

 
尽管早期 SAS 缺乏充分外部验证，在后续对比研究中，Atema 评分仍被证实具有较为可靠的诊断效

能[56]-[58]。而其优化版本 SAS 2.0 网页计算工具经前瞻性外部验证后，可更准确地个体化评估 CA 发生

概率，为临床治疗方案的选择与沟通提供了实用工具[59]。 

5.2.2. 坏疽/穿孔性阑尾炎预测评分系统 
Kobayashi 等通过多因素分析筛选出与坏疽/穿孔性阑尾炎(GPA)相关的六项指标，并最终确定 CRP、

阑尾最大外径、阑尾粪石为独立预测因子，据此建立了简易评分系统(见表 2) [60]。该评分以 2 分为最佳

临界值，敏感度 75.3%、特异度 71.2%；按 0~1、2、3 分可将患者划分为低、中、高风险组，对应的 GPA
发生概率分别为 30.9%、63.8%和 94.4%，模型整体校准度良好(AUC 0.792)。该评分指标少、易获取、高

风险预判准确，具备较好的临床推广潜力；但整体诊断效能仍有提升空间，需联合更多临床及影像学特

征进一步优化与验证。 
 
Table 2. Predictive score system of GPA 
表 2. GPA 预测评分系统 

变量 回归系数 得分 

CRP ≥ 7 (mg/dL) 1.73 1 

阑尾的最大外径 ≥ 13 (mm) 1.129 1 

存在阑尾粪石 1.137 1 

总分  3 
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5.2.3. 坏疽性阑尾炎评分系统 
Suzuki 等通过多因素分析筛选出 CT 值 ≥ 24 HU、阑尾直径 ≥ 12 mm、盲肠黏膜水肿、CRP ≥ 5.4 

mg/dL四项独立预测因子，并据此构建了 0~4分的评分模型(见表 3) [61]。根据总分可将患者分为低(0分)、
中(1~2 分)、高(3~4 分)风险三级，对应的坏疽性阑尾炎发生概率分别为 0%、15%和 97%，风险分层能力

突出。该评分高度依赖 CT 量化特征，对坏疽性阑尾炎具有较强的预测能力，适用于放射科医生评估 CA，

但也因此限制了其在无法行 CT 检查患者中的应用。 
 
Table 3. Score system of Gangrenous appendicitis 
表 3. 坏疽性阑尾炎评分系统 

变量 相对风险(RR) 得分 

CT 值 ≥ 24 HU 12.47 1 

阑尾直径 ≥ 12 (mm) 17.49 1 

存在盲肠黏膜水肿 54.34 1 

CRP ≥ 5.4 (mg/dL) 35.58 1 

总分  4 

5.3. 复杂性阑尾炎预测模型 

前述 CA 专项评分系统虽能实现疾病风险分层，且具备操作简便、指标易获取的优势，但受限于指

标整合维度与算法设计，在捕捉多指标间潜在关联、实现个体化精准风险量化上仍有提升空间。在此基

础上，整合人口学特征、临床症状、实验室检查及影像学特征的 CA 预测模型被逐步构建与验证，通过

规范化算法深度挖掘多维度数据的联合预测价值，成为 CA 精准风险评估的重要发展方向。 
结合表 4 中 8 项 CA 预测模型研究结果横向对比可见，传统逻辑回归模型与机器学习模型在泛化能

力、临床落地适配性上呈现鲜明的优劣差异，二者均为传统评分系统的有效升级，却因设计逻辑不同适

配不同临床场景。泛化能力层面，逻辑回归模型中经多中心外部验证的研究(H. Y. Kim, Hui-An Lin) AUC
稳定在 0.81~0.89，虽单中心模型可实现 AUC 0.985 的超高效能，但受指标维度限制，对不典型 CA 的识

别普适性有限；机器学习模型(GBM, XGBoost)凭借多维度指标整合优势，实现了更高的诊断效能与综合

指标平衡性，但其仅完成单中心内部验证，缺乏不同地域、不同医疗资源层级的人群验证，泛化能力尚

未得到证实。临床落地层面，逻辑回归模型以 3~6 项易获取的核心指标为基础，操作简便、结果可量化

解读，既符合急诊快速诊断的需求，也适配基层医疗机构无特殊影像学检查的条件，是目前临床可直接

借鉴的实用工具；而机器学习模型虽诊断效能更优，但受数据壁垒(需完整多维度临床数据)、技术壁垒(需
专业算法平台与人员)、认知壁垒(黑箱特性降低临床信任度)三重限制，暂无法在常规临床场景推广应用。 
 
Table 4. Predictive models of CA 
表 4. 复杂性阑尾炎预测模型 

作者 预测因子 模型 模型性能 验证 

H.Y. Kim 等[62] 

CT 预测因子(阑尾壁的对比增强 
缺陷、脓肿、中度/重度阑尾 
周围脂肪滞留、腔外空气)； 

阑尾直径 ≥ 10 mm 或 13 mm； 
分段中性粒细胞 ≥ 81% 

逻辑 
回归 

验证数据集中的校准斜率为 1.03，AUC 为 0.81 
(95% CI: 0.77~0.85)。敏感度、特异度、PPV、

NPV 和假阴性和真阴性比例分别为 93.4% 
(91.8~99.1)、28.1% (13.6~24.1)、40.8% 

(35.0~46.8)、88.9% (79.3~95.1)、2.3%和 18.3%。 

外部

验证 
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续表 

Tianlei Xu 等[63] 

阑尾周围脂肪滞留(PFS)； 
C 反应蛋白水平(CRP ≥ 38 mg/L)； 

中性粒细胞与淋巴细胞比值 
(NLR ≥ 7) 

逻辑 
回归 

PFS、CRP 和 NLR 得分依次为 10.0、4.0 和 
3.0 分。诺模图风险评分大于 11 分可预测 CA。 

验证队列中的 AUC 为 0.890 
(95% CI: 0.832~0.933)，敏感度和特异度 

分别为 0.868 和 0.696。 

内部

验证 

Hui-An Lin 等[57] 
阑尾周围脂肪滞留；c 反应蛋白； 
中性粒细胞与淋巴细胞比值；

FS；腹水；阑尾粪石 

逻辑 
回归 

以≥6 分为界值，模型 1 (逆向剔除)的敏感度和 
特异度分别为 82.8%和 82.8%；模型 2 (逐步筛选)

的敏感度和特异度分别为 81.3%和 82.3%。 
C 统计量分别为 0.878 和 0.879。 

外部

验证 

Hui Feng 等[64] 腹痛持续时间(h)；腹膜炎； 
总胆红素(μmol/L)。 

逻辑 
回归 

AUC 为 0.985 (95% CI, 0.975~0.994)。 
经 Bootstrap 法内部验证后 AUC = 0.983。 

内部

验证 

Wei Wang 等[65] 
总胆红素(μmol/L)、阑尾直径(mm)

和体温(℃)这三个指标对预测 
CA 的影响最显著 

机器 
学习 

GBM 算法的预测效果最优，敏感度、特异度、

PPV、NPV、precision、召回率、F1 和 brier 
分别为 0.9167、0.9739、0.9429、0.9613、

0.9429、0.9167、0.9296 和 0.0564。 

内部

验证 

Jia-hui Cai 等[66] 体温(>37.2℃)、呕吐、 
阑尾结石和阑尾周围积液 

逻辑 
回归 

AUC 为 0.87 (95%置信区间(CI)，0.80~0.93)， 
敏感度为 88%，特异度为 74%。 

内部

验证 

Tianyi Ma 等[67] 

体温、术前 C 反应蛋白(CRP) 
水平、淋巴细胞百分比、 

阑尾粪石、阑尾周围脂肪滞留 
和阑尾直径 

逻辑 
回归 

内部验证中 AUC 值为 0.82。 
敏感度为 74.49%，特异度为 76.36%。 

PPV 为 0.53，NPV 为 0.89。准确率为 0.76。 

内部

验证 

Sunmeng Chen 等
[68] 

CRP、疼痛到手术的时间是否超过

24 小时、腹部肌张力、心率、 
血小板、体温、尿素氮、 

嗜酸性粒细胞、平均动脉压、 
血糖、单核细胞、年龄、 

中性粒细胞、淋巴细胞和红细胞。 

机器 
学习 

XGBoost 模型预测效果最佳，AUC、准确度、 
敏感度、特异度、NPV 和 PPV 分别为 0.914、

0.855、0.865、0.846、0.848 和 0.897。 
其次是 SVM 模型，AUC、准确度、敏感度、 
特异度、NPV 和 PPV 分别为 0.882、0.819、

0.865、0.779、0.770 和 0.871。 

内部

验证 

 
基于现有研究证据，推荐 CA 初步评估最优方案为“逻辑回归模型为核心，结合临床实际灵活取舍

指标”：急诊及基层医疗机构可选用仅含临床 + 实验室指标的逻辑回归模型(如 Hui Feng 等构建的腹痛

持续时间 + 腹膜炎 + 总胆红素模型)，快速完成 CA 风险分层；具备 CT 检查条件的医疗机构，可采用

整合影像学特征的逻辑回归模型(如 Tianlei Xu 等构建的阑尾周围脂肪滞留 + CRP + NLR 诺模图模型)，
进一步提升评估准确性。同时，现有预测模型仍存在多数未完成多中心前瞻性验证、部分模型效能指标

失衡等问题，未来研究需聚焦高潜力模型的泛化性验证，对机器学习模型进行指标精简与算法透明化优

化，对逻辑回归模型开展更大样本的外部验证，最终推动形成适配不同医疗资源层级的标准化 CA 预测

体系。 

6. 结论 

综上所述，随着对阑尾炎病理生理认识的深入及治疗方式的优化，对复杂性阑尾炎进行精准的风险

评估已成为临床决策的关键。尽管影像学检查是诊断基石，但整合多维度数据明显有着更高的区分能力。

在众多评估工具中，经过外部验证的评分系统(如 Atema 评分)及预测模型展现出了良好的应用前景。鉴

于临床应用不足，未来研究应着眼于：一是明确阑尾粪石、肿瘤、特定微生物群落等病因在疾病进展中

的作用，为防治复杂性阑尾炎提供依据。二是对现有高潜力预测模型进行大规模、多中心的前瞻性验证，
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以评估其普适性与临床效用。最终目标是构建更高质量、个体化的风险评估体系，以指导不同阑尾炎类

型治疗方式的选择，优化患者预后。 

参考文献 
[1] Addiss, D.G., Shaffer, N., Fowler, B.S. and Tauxe, R.V. (1990) The Epidemiology of Appendicitis and Appendectomy 

in the United States. American Journal of Epidemiology, 132, 910-925.  
https://doi.org/10.1093/oxfordjournals.aje.a115734 

[2] Moris, D., Paulson, E.K. and Pappas, T.N. (2021) Diagnosis and Management of Acute Appendicitis in Adults: A Review. 
JAMA, 326, 2299-2311. https://doi.org/10.1001/jama.2021.20502 

[3] Livingston, E.H., Woodward, W.A., Sarosi, G.A. and Haley, R.W. (2007) Disconnect between Incidence of Nonperfo-
rated and Perforated Appendicitis. Annals of Surgery, 245, 886-892.  
https://doi.org/10.1097/01.sla.0000256391.05233.aa 

[4] Fugazzola, P., Ceresoli, M., Agnoletti, V., Agresta, F., Amato, B., Carcoforo, P., et al. (2020) The SIFI-
PAC/WSES/SICG/SIMEU Guidelines for Diagnosis and Treatment of Acute Appendicitis in the Elderly (2019 Edition). 
World Journal of Emergency Surgery, 15, Article No. 19. https://doi.org/10.1186/s13017-020-00298-0 

[5] Henriksen, S.R., Christophersen, C., Rosenberg, J. and Fonnes, S. (2023) Varying Negative Appendectomy Rates after 
Laparoscopic Appendectomy: A Systematic Review and Meta-Analysis. Langenbeck’s Archives of Surgery, 408, Article 
No. 205. https://doi.org/10.1007/s00423-023-02935-z 

[6] Wu, J.X., Dawes, A.J., Sacks, G.D., Brunicardi, F.C. and Keeler, E.B. (2015) Cost Effectiveness of Nonoperative Man-
agement versus Laparoscopic Appendectomy for Acute Uncomplicated Appendicitis. Surgery, 158, 712-721.  
https://doi.org/10.1016/j.surg.2015.06.021 

[7] Carmi, D., Haklai, Z., Gordon, E.S., et al. (2023) Acute Appendicitis Non-Operative Management Rate Trends Over 
Two Decades (2000 to 2019): The Israel Experience. Israel Medical Association Journal, 25, 101-105. 

[8] Afzal, Z., Bukhari, I., Kumar, S., Deeknah, A., Lei, W., Mitrasinovic, S., et al. (2023) Management of Acute Appendicitis 
during the COVID-19 Pandemic: A Single-Centre Retrospective Cohort Study. Cureus, 15, e37193.  
https://doi.org/10.7759/cureus.37193 

[9] Kumar, S.S., Collings, A.T., Lamm, R., Haskins, I.N., Scholz, S., Nepal, P., et al. (2024) SAGES Guideline for the 
Diagnosis and Treatment of Appendicitis. Surgical Endoscopy, 38, 2974-2994.  
https://doi.org/10.1007/s00464-024-10813-y 

[10] Mentula, P., Sammalkorpi, H. and Leppäniemi, A. (2015) Laparoscopic Surgery or Conservative Treatment for Appen-
diceal Abscess in Adults? A Randomized Controlled Trial. Annals of Surgery, 262, 237-242.  
https://doi.org/10.1097/sla.0000000000001200 

[11] Dong, Y., Tan, S., Fang, Y., et al. (2018) Meta-Analysis of Laparoscopic Surgery versus Conservative Treatment for 
Appendiceal Abscess. Chinese Journal of Gastrointestinal Surgery, 21, 1433-1438. 

[12] Akingboye, A.A., Mahmood, F., Zaman, S., Wright, J., Mannan, F. and Mohamedahmed, A.Y.Y. (2021) Early versus 
Delayed (Interval) Appendicectomy for the Management of Appendicular Abscess and Phlegmon: A Systematic Review 
and Meta-Analysis. Langenbeck’s Archives of Surgery, 406, 1341-1351. https://doi.org/10.1007/s00423-020-02042-3 

[13] Suzuki, T., Matsumoto, A., Akao, T. and Matsumoto, H. (2023) Interval Appendectomy as a Safe and Feasible Treatment 
Approach after Conservative Treatment for Appendicitis with Abscess: A Retrospective, Single-Center Cohort Study. 
Updates in Surgery, 75, 2257-2265. https://doi.org/10.1007/s13304-023-01679-1 

[14] Global Burden of Disease Acute Appendicitis Collaborators (2024) Trends and Levels of the Global, Regional, and 
National Burden of Appendicitis between 1990 and 2021: Findings from the Global Burden of Disease Study 2021. 
Lancet Gastroenterology & Hepatology, 9, 825-858. 

[15] Lotfollahzadeh, S., Lopez, R.A. and Deppen, J.G. (2024) Appendicitis. StatPearls Publishing. 
[16] Ranieri, D.M., Enzerra, M.D. and Pickhardt, P.J. (2021) Prevalence of Appendicoliths Detected at CT in Adults with 

Suspected Appendicitis. American Journal of Roentgenology, 216, 677-682. https://doi.org/10.2214/ajr.20.23149 
[17] Weitzner, Z.N., Chung, A., Naini, B.V., Graham, D. and Livingston, E.H. (2023) Correlation of Computed Tomography, 

Pathological Findings, and Clinical Outcomes for Appendicoliths in Appendicitis. Annals of Surgery Open, 4, e280.  
https://doi.org/10.1097/as9.0000000000000280 

[18] Lee, M.S., Purcell, R., McCombie, A., Frizelle, F. and Eglinton, T. (2023) Retrospective Cohort Study of the Impact of 
Faecoliths on the Natural History of Acute Appendicitis. World Journal of Emergency Surgery, 18, Article No. 18.  
https://doi.org/10.1186/s13017-023-00486-8 

[19] Kaewlai, R., Wongveerasin, P., Lekanamongkol, W., Wongsaengchan, D., Teerasamit, W., Tongsai, S., et al. (2024) CT 

https://doi.org/10.12677/acm.2026.1641263
https://doi.org/10.1093/oxfordjournals.aje.a115734
https://doi.org/10.1001/jama.2021.20502
https://doi.org/10.1097/01.sla.0000256391.05233.aa
https://doi.org/10.1186/s13017-020-00298-0
https://doi.org/10.1007/s00423-023-02935-z
https://doi.org/10.1016/j.surg.2015.06.021
https://doi.org/10.7759/cureus.37193
https://doi.org/10.1007/s00464-024-10813-y
https://doi.org/10.1097/sla.0000000000001200
https://doi.org/10.1007/s00423-020-02042-3
https://doi.org/10.1007/s13304-023-01679-1
https://doi.org/10.2214/ajr.20.23149
https://doi.org/10.1097/as9.0000000000000280
https://doi.org/10.1186/s13017-023-00486-8


宋贤浩，陈道荣 
 

 

DOI: 10.12677/acm.2026.1641263 417 临床医学进展 
 

of Appendicoliths in Adult Appendicitis: Clinical Significance and Characteristics of Overlooked Cases. European Ra-
diology, 34, 2534-2545. https://doi.org/10.1007/s00330-023-10273-3 

[20] Vanhatalo, S., Mäkilä, E., Hakanen, A.J., Munukka, E., Salonen, J., Saarinen, T., et al. (2024) Appendicolith Classifica-
tion: Physical and Chemical Properties of Appendicoliths in Patients with CT Diagnosed Acute Appendicitis—A Pro-
spective Cohort Study. BMJ Open Gastroenterology, 11, e001403. https://doi.org/10.1136/bmjgast-2024-001403 

[21] Narula, N., Gibbs, K.E., Kong, F. and Mukherjee, I. (2023) Appendiceal Intussusception, Diverticula, and Fecalith As-
sociated with Appendicitis. The American Surgeon™, 89, 6257-6259. https://doi.org/10.1177/00031348221126954 

[22] Lietzén, E., Grönroos, J.M., Mecklin, J., Leppäniemi, A., Nordström, P., Rautio, T., et al. (2019) Appendiceal Neoplasm 
Risk Associated with Complicated Acute Appendicitis—A Population Based Study. International Journal of Colorectal 
Disease, 34, 39-46. https://doi.org/10.1007/s00384-018-3156-x 

[23] Brunner, M., Lapins, P., Langheinrich, M., Baecker, J., Krautz, C., Kersting, S., et al. (2020) Risk Factors for Appendi-
ceal Neoplasm and Malignancy among Patients with Acute Appendicitis. International Journal of Colorectal Disease, 
35, 157-163. https://doi.org/10.1007/s00384-019-03453-5 

[24] Alajääski, J., Lietzén, E., Grönroos, J.M., Mecklin, J., Leppäniemi, A., Nordström, P., et al. (2022) The Association 
between Appendicitis Severity and Patient Age with Appendiceal Neoplasm Histology—A Population-Based Study. 
International Journal of Colorectal Disease, 37, 1173-1180. https://doi.org/10.1007/s00384-022-04132-8 

[25] Salminen, R., Alajääski, J., Rautio, T., Hurme, S., Nordström, P., Mäkäräinen, E., et al. (2025) Appendiceal Tumor 
Prevalence in Patients with Periappendicular Abscess. JAMA Surgery, 160, 526-534.  
https://doi.org/10.1001/jamasurg.2025.0312 

[26] Solis-Pazmino, P., Oka, K., La, K., Termeie, O., Figueroa, L.A., Pilatuna, E., et al. (2023) Incidence Rate and Histology 
of Appendiceal Neoplasms in Complicated versus Uncomplicated Appendicitis: A Meta-Analysis and Systematic Re-
view. Langenbeck’s Archives of Surgery, 408, Article No. 432. https://doi.org/10.1007/s00423-023-03164-0 

[27] Mima, K., Miyanari, N., Itoyama, R., Nakao, Y., Kato, R., Shigaki, H., et al. (2019) Interval Laparoscopic Appendec-
tomy after Antibiotic Therapy for Appendiceal Abscess in Elderly Patients. Asian Journal of Endoscopic Surgery, 13, 
311-318. https://doi.org/10.1111/ases.12758 

[28] Skendelas, J.P., Alemany, V.S., Au, V., Rao, D., McNelis, J. and Kim, P.K. (2021) Appendiceal Adenocarcinoma Found 
by Surgery for Acute Appendicitis Is Associated with Older Age. BMC Surgery, 21, Article No. 228.  
https://doi.org/10.1186/s12893-021-01224-0 

[29] Jolly, S., McCullough, T., Gunning, T., Maddern, G. and Wichmann, M. (2023) Incidence of Occult Appendiceal Neo-
plasm in Patients over 40 Years with Acute Appendicitis: A Single‐Institution Review. Australian Journal of Rural 
Health, 31, 1261-1265. https://doi.org/10.1111/ajr.13055 

[30] Rashid, R., Khalabazyane, B., Kadhmawi, I., Inteti, K., Woodhouse, M. and Hanna, J. (2024) Appendiceal Neoplasm in 
Conservatively Managed Acute Appendicitis: A Retrospective Observational Study. Cureus, 16, e70480.  
https://doi.org/10.7759/cureus.70480 

[31] Hayes, D., Reiter, S., Hagen, E., Lucas, G., Chu, I., Muñiz, T., et al. (2021) Is Interval Appendectomy Really Needed? 
A Closer Look at Neoplasm Rates in Adult Patients Undergoing Interval Appendectomy after Complicated Appendicitis. 
Surgical Endoscopy, 35, 3855-3860. https://doi.org/10.1007/s00464-020-07798-9 

[32] Fransvea, P., Puccioni, C., Altieri, G., D’Agostino, L., Costa, G., Tropeano, G., et al. (2024) Beyond Acute Appendicitis: 
A Single-Institution Experience of Unexpected Pathology Findings after 989 Consecutive Emergency Appendectomy. 
Langenbeck’s Archives of Surgery, 409, Article No. 87. https://doi.org/10.1007/s00423-024-03277-0 

[33] Bennion, R.S., Baron, E.J., Thompson, J.E., Downes, J., Summanen, P., Talan, D.A., et al. (1990) The Bacteriology of 
Gangrenous and Perforated Appendicitis—Revisited. Annals of Surgery, 211, 165-171.  
https://doi.org/10.1097/00000658-199002000-00008 

[34] Vitetta, L., Chen, J. and Clarke, S. (2019) The Vermiform Appendix: An Immunological Organ Sustaining a Microbiome 
Inoculum. Clinical Science, 133, 1-8. https://doi.org/10.1042/cs20180956 

[35] Li, D., Yang, B., Liao, J., Li, Y., Liu, D., Zhao, L., et al. (2023) Endoscopic Retrograde Appendicitis Therapy or Anti-
biotics for Uncomplicated Appendicitis. British Journal of Surgery, 110, 635-637. https://doi.org/10.1093/bjs/znad023 

[36] Bhangu, A., Søreide, K., Di Saverio, S., Assarsson, J.H. and Drake, F.T. (2015) Acute Appendicitis: Modern Under-
standing of Pathogenesis, Diagnosis, and Management. The Lancet, 386, 1278-1287.  
https://doi.org/10.1016/s0140-6736(15)00275-5 

[37] Vanhatalo, S., Munukka, E., Kallonen, T., Sippola, S., Grönroos, J., Haijanen, J., et al. (2022) Appendiceal Microbiome 
in Uncomplicated and Complicated Acute Appendicitis: A Prospective Cohort Study. PLOS ONE, 17, e0276007.  
https://doi.org/10.1371/journal.pone.0276007 

[38] Käser, S.A., Fankhauser, G., Willi, N. and Maurer, C.A. (2010) C-reactive Protein Is Superior to Bilirubin for Anticipa-
tion of Perforation in Acute Appendicitis. Scandinavian Journal of Gastroenterology, 45, 885-892.  

https://doi.org/10.12677/acm.2026.1641263
https://doi.org/10.1007/s00330-023-10273-3
https://doi.org/10.1136/bmjgast-2024-001403
https://doi.org/10.1177/00031348221126954
https://doi.org/10.1007/s00384-018-3156-x
https://doi.org/10.1007/s00384-019-03453-5
https://doi.org/10.1007/s00384-022-04132-8
https://doi.org/10.1001/jamasurg.2025.0312
https://doi.org/10.1007/s00423-023-03164-0
https://doi.org/10.1111/ases.12758
https://doi.org/10.1186/s12893-021-01224-0
https://doi.org/10.1111/ajr.13055
https://doi.org/10.7759/cureus.70480
https://doi.org/10.1007/s00464-020-07798-9
https://doi.org/10.1007/s00423-024-03277-0
https://doi.org/10.1097/00000658-199002000-00008
https://doi.org/10.1042/cs20180956
https://doi.org/10.1093/bjs/znad023
https://doi.org/10.1016/s0140-6736(15)00275-5
https://doi.org/10.1371/journal.pone.0276007


宋贤浩，陈道荣 
 

 

DOI: 10.12677/acm.2026.1641263 418 临床医学进展 
 

https://doi.org/10.3109/00365521003728572 
[39] Qi, F.Q. and Zhang, B. (2015) Clinical Significance of C-Reactive Protein Levels in the Determination of Pathological 

Type of Acute Appendicitis. International Journal of Clinical and Experimental Medicine, 8, 13887-13890. 
[40] Hajibandeh, S., Hajibandeh, S., Hobbs, N. and Mansour, M. (2020) Neutrophil-to-Lymphocyte Ratio Predicts Acute 

Appendicitis and Distinguishes between Complicated and Uncomplicated Appendicitis: A Systematic Review and Meta-
analysis. The American Journal of Surgery, 219, 154-163. https://doi.org/10.1016/j.amjsurg.2019.04.018 

[41] Ünal, Y. (2018) A New and Early Marker in Diagnosis of Acute Complicated Appendicitis: Immature Granulocyte. 
Turkish Journal of Trauma and Emergency Surgery, 24, 434-439. https://doi.org/10.5505/tjtes.2018.91661 

[42] Turkes, G.F., Unsal, A. and Bulus, H. (2022) Predictive Value of Immature Granulocyte in the Diagnosis of Acute 
Complicated Appendicitis. PLOS ONE, 17, e0279316. https://doi.org/10.1371/journal.pone.0279316 

[43] Alfehaid, M.S., Babiker, A.M., Alkharraz, A.H., Alsaeed, H.y., Alzunaydi, A.A., Aldubaiyan, A.A., et al. (2023) Ele-
vated Total and Direct Bilirubin Are Associated with Acute Complicated Appendicitis: A Single-Center Based Study in 
Saudi Arabia. BMC Surgery, 23, Article No. 342. https://doi.org/10.1186/s12893-023-02258-2 

[44] Gonzalez, D.O., Lawrence, A.E., Cooper, J.N., Sola, R., Garvey, E., Weber, B.C., et al. (2018) Can Ultrasound Reliably 
Identify Complicated Appendicitis in Children? Journal of Surgical Research, 229, 76-81.  
https://doi.org/10.1016/j.jss.2018.03.012 

[45] Carpenter, J.L., Orth, R.C., Zhang, W., Lopez, M.E., Mangona, K.L. and Guillerman, R.P. (2017) Diagnostic Perfor-
mance of US for Differentiating Perforated from Nonperforated Pediatric Appendicitis: A Prospective Cohort Study. 
Radiology, 282, 835-841. https://doi.org/10.1148/radiol.2016160175 

[46] Di Saverio, S., Podda, M., De Simone, B., et al. (2020) Diagnosis and Treatment of Acute Appendicitis: 2020 Update of 
the WSES Jerusalem Guidelines. World Journal of Emergency Surgery, 15, Article 27. 

[47] Iamwat, J., Teerasamit, W., Apisarnthanarak, P., Noppakunsomboon, N. and Kaewlai, R. (2021) Predictive Ability of 
CT Findings in the Differentiation of Complicated and Uncomplicated Appendicitis: A Retrospective Investigation of 
201 Patients Undergone Appendectomy at Initial Admission. Insights into Imaging, 12, Article No. 143.  
https://doi.org/10.1186/s13244-021-01086-3 

[48] Şimşek, O., Şirolu, S., Özkan Irmak, Y., et al. (2024) Comparative Study of Imaging Features in Uncomplicated and 
Complicated Acute Appendicitis. Turkish Journal of Trauma and Emergency Surgery, 30, 722-728.  
https://doi.org/10.14744/tjtes.2024.50363 

[49] Akçiçek, M., Ilgar, M. and Ünlü, S. (2022) Is Acute Appendicitis Complicated or Uncomplicated? Approaching the 
Question via Computed Tomography. Acta Radiologica, 64, 1755-1764. https://doi.org/10.1177/02841851221141221 

[50] Lastunen, K., Leppäniemi, A. and Mentula, P. (2021) Perforation Rate after a Diagnosis of Uncomplicated Appendicitis 
on Ct. BJS Open, 5, zraa034. https://doi.org/10.1093/bjsopen/zraa034 

[51] Mervak, B.M., Wilson, S.B., Handly, B.D., Altun, E. and Burke, L.M. (2019) MRI of Acute Appendicitis. Journal of 
Magnetic Resonance Imaging, 50, 1367-1376. https://doi.org/10.1002/jmri.26709 

[52] Yeşiltaş, M., Karakaş, D., Gökçek, B., et al. (2018) Alvarado and Appendicitis Inflammatory Response Scores Can 
Evaluate Severity of Acute Appendicitis? Turkish Journal of Trauma and Emergency Surgery, 24, 557-562.  
https://doi.org/10.5505/tjtes.2018.72318 

[53] Andersson, M., Kolodziej, B. and Andersson, R.E. (2021) Validation of the Appendicitis Inflammatory Response (AIR) 
Score. World Journal of Surgery, 45, 2081-2091. https://doi.org/10.1007/s00268-021-06042-2 

[54] Karapolat, B. (2019) Can RIPASA Scoring System Predict the Pathological Stage of Acute Appendicitis? Emergency 
Medicine International, 2019, Article ID: 8140839. https://doi.org/10.1155/2019/8140839 

[55] Atema, J.J., van Rossem, C.C., Leeuwenburgh, M.M., Stoker, J. and Boermeester, M.A. (2015) Scoring System to Dis-
tinguish Uncomplicated from Complicated Acute Appendicitis. British Journal of Surgery, 102, 979-990.  
https://doi.org/10.1002/bjs.9835 

[56] Geerdink, T.H., Augustinus, S., Atema, J.J., Jensch, S., Vrouenraets, B.C. and de Castro, S.M.M. (2021) Validation of a 
Scoring System to Distinguish Uncomplicated from Complicated Appendicitis. Journal of Surgical Research, 258, 231-
238. https://doi.org/10.1016/j.jss.2020.08.050 

[57] Lin, H., Tsai, H., Chao, C. and Lin, S. (2021) Periappendiceal Fat-Stranding Models for Discriminating between Com-
plicated and Uncomplicated Acute Appendicitis: A Diagnostic and Validation Study. World Journal of Emergency Sur-
gery, 16, Article No. 52. https://doi.org/10.1186/s13017-021-00398-5 

[58] Kaewlai, R., Tongsai, S., Teerasamit, W., Wongsaengchan, D., Noppakunsomboon, N., Khamman, P., et al. (2023) 
Validation of Scoring Systems for the Prediction of Complicated Appendicitis in Adults Using Clinical and Computed 
Tomographic Findings. Insights into Imaging, 14, Article No. 191. https://doi.org/10.1186/s13244-023-01540-4 

[59] Scheijmans, J.C.G., Bom, W.J., Ghori, U.H., et al. (2024) Development and Validation of the Scoring System of 

https://doi.org/10.12677/acm.2026.1641263
https://doi.org/10.3109/00365521003728572
https://doi.org/10.1016/j.amjsurg.2019.04.018
https://doi.org/10.5505/tjtes.2018.91661
https://doi.org/10.1371/journal.pone.0279316
https://doi.org/10.1186/s12893-023-02258-2
https://doi.org/10.1016/j.jss.2018.03.012
https://doi.org/10.1148/radiol.2016160175
https://doi.org/10.1186/s13244-021-01086-3
https://doi.org/10.14744/tjtes.2024.50363
https://doi.org/10.1177/02841851221141221
https://doi.org/10.1093/bjsopen/zraa034
https://doi.org/10.1002/jmri.26709
https://doi.org/10.5505/tjtes.2018.72318
https://doi.org/10.1007/s00268-021-06042-2
https://doi.org/10.1155/2019/8140839
https://doi.org/10.1002/bjs.9835
https://doi.org/10.1016/j.jss.2020.08.050
https://doi.org/10.1186/s13017-021-00398-5
https://doi.org/10.1186/s13244-023-01540-4


宋贤浩，陈道荣 
 

 

DOI: 10.12677/acm.2026.1641263 419 临床医学进展 
 

Appendicitis Severity 2.0. JAMA Surgery, 159, 642-649. 
[60] Kobayashi, T., Hidaka, E., Koganezawa, I., Nakagawa, M., Yokozuka, K., Ochiai, S., et al. (2023) Development of a 

Scoring Model Based on Objective Factors to Predict Gangrenous/Perforated Appendicitis. BMC Gastroenterology, 23, 
Article No. 198. https://doi.org/10.1186/s12876-023-02767-7 

[61] Shay, S., Kupietzky, A., Weiss, D.J., Dover, R., Lourie, N.E.E., Mordechay‐Heyn, T., et al. (2021) Composite Criteria 
for Non‐Operative Management of Acute Non‐Complicated Appendicitis Result in Low Failure Rates. World Journal of 
Surgery, 46, 69-75. https://doi.org/10.1007/s00268-021-06330-x 

[62] Kim, H.Y., Park, J.H., Lee, S.S., Jeon, J., Yoon, C.J. and Lee, K.H. (2021) Differentiation between Complicated and 
Uncomplicated Appendicitis: Diagnostic Model Development and Validation Study. Abdominal Radiology, 46, 948-959.  
https://doi.org/10.1007/s00261-020-02737-7 

[63] Xu, T., Zhang, Q., Zhao, H., Meng, Y., Wang, F., Li, Y., et al. (2021) A Risk Score System for Predicting Complicated 
Appendicitis and Aid Decision-Making for Antibiotic Therapy in Acute Appendicitis. Annals of Palliative Medicine, 10, 
6133-6144. https://doi.org/10.21037/apm-21-26 

[64] Feng, H., Yu, Q., Wang, J., Yuan, Y., Yu, S., Wei, F., et al. (2022) Development and Validation of a Clinical Prediction 
Model for Complicated Appendicitis in the Elderly. Frontiers in Surgery, 9, Article ID: 905075.  
https://doi.org/10.3389/fsurg.2022.905075 

[65] Wei, W., Tongping, S. and Jiaming, W. (2024) Construction of a Clinical Prediction Model for Complicated Appendicitis 
Based on Machine Learning Techniques. Scientific Reports, 14, Article No. 16473.  
https://doi.org/10.1038/s41598-024-67453-4 

[66] Cai, J., Zhou, H., Liang, D., Chen, Q., Xiao, Y. and Li, G. (2023) Parsimonious Clinical Prediction Model for the Diag-
nosis of Complicated Appendicitis. Heliyon, 9, e19067. https://doi.org/10.1016/j.heliyon.2023.e19067 

[67] Ma, T., Zhang, Q., Zhao, H. and Zhang, P. (2025) Diagnostic Value of the MZXBTCH Scoring System for Acute Com-
plex Appendicitis. Scientific Reports, 15, Article No. 1366. https://doi.org/10.1038/s41598-025-85791-9 

[68] Chen, S., Xia, J., Xu, B., Huang, Y., Teng, M. and Pan, J. (2025) Risk Prediction and Effect Evaluation of Complicated 
Appendicitis Based on XGBoost Modeling. BMC Gastroenterology, 25, Article No. 295.  
https://doi.org/10.1186/s12876-025-03847-6 

https://doi.org/10.12677/acm.2026.1641263
https://doi.org/10.1186/s12876-023-02767-7
https://doi.org/10.1007/s00268-021-06330-x
https://doi.org/10.1007/s00261-020-02737-7
https://doi.org/10.21037/apm-21-26
https://doi.org/10.3389/fsurg.2022.905075
https://doi.org/10.1038/s41598-024-67453-4
https://doi.org/10.1016/j.heliyon.2023.e19067
https://doi.org/10.1038/s41598-025-85791-9
https://doi.org/10.1186/s12876-025-03847-6

	复杂性阑尾炎风险评估研究进展
	摘  要
	关键词
	Research Advances in the Risk Assessment of Complicated Appendicitis
	Abstract
	Keywords
	1. 引言
	2. 病因与风险评估
	2.1. 粪石
	2.2. 阑尾肿瘤
	2.3. 阑尾微生物与感染

	3. 实验室指标与风险评估
	4. 影像学检查与风险评估
	4.1. 超声
	4.2. CT
	4.3. MRI

	5. 复杂性阑尾炎评估工具
	5.1. 阑尾炎的诊断评分系统
	5.2. 复杂性阑尾炎评分系统
	5.2.1. Atema评分
	5.2.2. 坏疽/穿孔性阑尾炎预测评分系统
	5.2.3. 坏疽性阑尾炎评分系统

	5.3. 复杂性阑尾炎预测模型

	6. 结论
	参考文献

