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Use Process Control and Digital Transformation 

to Improve Operating Room Efficiency 

The operating room (OR) accounts for a large part of 

the hospital's revenue. It is also a department with 

complex operating procedures, intensive resources 

and high costs. As competition in the healthcare 

industry intensifies, it is necessary to find 

management methods to improve OR usage 

efficiency and patient safety. Multiple factors have 

been found to contribute to ineffective OR care and 

patient safety. These factors range from surgical 

scheduling, preoperative assessment and care, OR 

management and postoperative recovery. Within 

surgical process, prolonged surgical turnover time is 

often complained by surgeons, also concerned by 

patients and hospital managers. It is important to 

enhance OR efficiency by highly coordinating 

different departments involved in surgical process. 

To improve OR efficiency based on improving 

surgical process and employing digital technology. 

Set an indicator that covers the work of the three 

main departments according to the surgical process, 

and set goals based on current data. After 

improvement, the goals should be reached. 

Workflow of patients from the ward to the OR for 

surgery, including waiting after registration, entering 

the OR, arrival of the anesthesiologist, completion of 

induction of anesthesia, completion of preoperative 

preparation by the surgeon, start of surgery, 

completion of surgery, and transfer to the recovery 

room and connect the next patient to the OR. 

Surgical turnover time is defined as time between 

wound suture of previous patient and completion of 

pre-incision preparation. According to the control 

chart, its lower limit is 50 minutes. 

 

From January to June 2022, the ratio of surgical 

turnover time exceeding 50 minutes is 43.1%. The 

improvement goal is set at 36.4% at 3 standard 

deviations (SD), and the challenge goal is set at 

29.7% at 6 SD.  

 

Each node of surgical process has a time record, 

and improvement strategies are proposed through 

process control and analysis of various delay 

factors. Based on patient safety, surgeons and 

anesthesiologists set time benchmarks for different 

surgeries, and we control those who exceed the 

time limit. In addition, an electronic whiteboard is 

used to display the current status of each OR, 

anesthesia and operating surgeons are notified via 

text messages, and AI is used to optimize 

scheduling and improve surgical utilization. 

 

Statistical method is applied to confirm significant 

level, P<0.05 is statistically significant. 

Chen BP et al. Global hospital and operative costs associated with various ventral cavity procedures: a 

comprehensive literature review and analysis across regions. J Med Econ. 2019; 22:1210-1220 

Smart surgery management integrates patient 

safety, humanity, digital transformation, and all 

aspects of surgery.  

Our series achieve the goal of improving OR 

efficiency and accompanying added benefit.  

We appreciate the work from the OR working 

group: Ms Hsiang-Yi Liao, Ms Li-Hua Lin, Mr 

Chun-Ming Chen 

shsu@vghks.gov.tw; suhawk@gmail.com 
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 Proportion of surgical turnover time exceeding 50 minutes：  

The percentage of cases where the time interval between the 

previous surgical patient being transferred out of the operating 

room and the next surgical patient's incision exceeds 50 

minutes 

 

 Formula： 

 

 

 『銜接時間』:送出到下一位病
人入手術 

    護理部設定20分鐘為監測值 

 『麻醉時間』:開始至麻醉結束 

  麻醉部設定30分鐘為監測值 

 『劃刀前準備』:手術擺位、消 
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SURGERY PROCESS 

Possible Causes: Fishbone Diagram (1) 
Transition Delay 

19 

Why ~ 
Transition 

Delay 

事 人 

流程 

前一台送加護病房 

感染性手術 

護理師 

麻醉人員 

病人 

外科醫師 

忙碌忘記通知麻訪 

等待麻醉醫師訪視 前一台在恢復室出狀況協助醫師處理 

接病人 

資訊故障無法核對同意書 

等待等候區分配次台刀 病房術前準備不完整 

翻身 
交班 

術後消毒房間 

等PCR 

術前準備房間 

準備器械 

準備衛材 

前一台加護病房 

前一台病情不穩 

前一台隔離病 

麻醉準備 病人正在麻醉衛教室 

醫師解釋 

上廁所 

等家屬 

血壓高 

送出前躁動 

解釋病 

臨時換病人 

解釋自費 

等ON IV 等待加護病房送病人 

等工級人員接病人 等醫師回音 

臨時改刀 

忘記通知 

下刀的時間點不確定性 

心電圖未作 

同意書未填 

臨時取消 

等家屬 

病房未收到訊息 

術前檢查 Wait for 
anesthesiologis
t consultation 

Pre-op 
care 

incomplete 

Wait for 
assigning 
the second 
surgery 

Key Cause 

Root Cause 

Key Cause: 13 
Root Cause: 3 

Why~ Anesthesia 
Delay 

人員 流程 

管理 時間 

醫師 

護理師 

病人 

手術流程系
統 

無精實概念 

ICU床位 
未預定 

未落實任務 

電腦系統輔助 

跨單位合作 

執行時間 

系統性定義不足 

人力不足 

未完成病人評
估 

忙碌 

麻醉困難 

病人生命徵象不隱定 

處理病人 

前一台延遲 

協助移床 

協助填寫臨時 

自費同意書 

忙碌 

溝通障礙 

臨時上洗手
間 

換床移動 

生命徵象不穩定 

未嚴格執行 

未重視 

時間管理不善 

無規劃精進目標 流程鬆散 

未預先準備 

未溝通 

病況改變 

未嚴格執行任務 
任務執行規範未完
善 

無傳呼提醒 計時提醒效果未彰 

需加強溝通 未密切配合 

未嚴格管控執行時間 

未明定每段流程 
執行時間 未明定每段流程定義 

支援緊急外圍 
手術或插管 

等候麻醉醫師 

臨時更改麻醉方式 

神經阻斷術 

PCEA 

領藥物 

麻醉技術困難 

病人肥胖導致插管困難 

處理病人生命徵象  

有氣喘現象 

病人突然嘔
吐 安撫 

焦慮病人 安撫不配合病人 

因前一台病人 

病況改變 

導致延遲 

手術室設備或器械出狀
況 處理其他病人 

術前準備 
不齊全 

領藥物衛材 

病人聽障 病人智力問題 

病人緊張焦慮 

手術 

術式改變 

病人肥胖 

使用推車 

心跳過快 

呼吸困難氣喘 病況不穩
定 

胸悶 
心律不整 

麻醉硬體
設備出狀
況 

未積極配合 

標準過低 
無同儕比較 

未確實掌控 

無精進方案推動 無精進觀念 

忘記預備 
床位臨時被

占 
臨時決定 

執行力不足 規範不明確 

電腦系統未設

置 

未注意

及時提

醒 

跨單位合作溝通須加

強 

跨單位

合作不

緊密 

工作同仁未重視 

每段流程時間 
未明確制定 

嘔吐 

血壓過高 

有胸痛心律不整情形 

病情嚴重或重大手術需全套麻醉監測 

高危險性麻醉,需向家屬解釋 臨時填寫 

自費同意書 

病人血壓過高 

懷孕病人 

病人牙齒 
狀況不佳 

準備用物或儀器 

新人工作 

不熟悉 

每段流程 

定義未確實 

明訂 

Severe diseases 
need full 
monitoring 

Difficult 
case 

Possible Causes: Fishbone Diagram (2) 
Anesthesia Delay 

Key Cause 

Root Cause 

Key Cause: 10 
Root Cause: 2 

Why~ Pre-
incision 

Preparation 
Delay 

人 流程 

設備 

醫師 

護理 

麻醉 

病人 

準備臥姿、手術部位 
(如俯臥、截石臥位、 
達文西手術、側臥) 

消毒皮膚 

缺乏提醒 

缺乏合理準備時間 

儀器因素 

查房 

開會 

會診 

同時 
開2台刀 

分優先 

病房急
救 

需與家屬解釋病情 

等待 
外科醫
師 

不熟悉流程 

太晚 
通知醫師 

準備人力不夠 

計算時間 
有誤 

擺位臥姿後 
麻醉再評估 

擺位臥姿後氣管內管移位 

麻醉調整 
病人處置 

麻醉後病況不穩 

肥胖 

太瘦 

燒傷大範圍手術 重大手術 

缺二氧化碳 

手術床故障 

儀器設備不齊全 

Prepare patient 
positioning and surgical 
site 

Waiting  surgeons 

Key Cause: 6 
Root Cause: 2 

Key Cause 

Root Cause 

Possible Causes: Fishbone Diagram (3) 
Pre-incision Preparation Delay 

Effectiveness Confirmation 

Continuous tracking: the effect PSTTE50 was effectively reduced from 43.1% to 
22.5%, maintains well, and all values are below the target 

Proportion of surgical turnover time exceeding 50 minutes 

Goal (3SD)< 36.4% 

Challenge < 29.7% 

Pre-improvement 
2022/01~06 

Improvement 
2022/07~2023/03 

Post-improvement 
2023/04~10 

Maintaining 
2023/11~2024/03 

Effectiveness Confirmation  
Proportion of Surgical Turnover Time exceeding 50 minutes 

Pareto Chart of STTE50 in 2022，before improvement 

Before improvement 

Pareto Chart of STTE50 in 2023，after improvement 

Pareto Chart shows those 3 major causes related with 
PSTTE50 all are improved after our actions. 

After improvement 

Pareto 
Chart 

Pareto Chart 

Average economic benefit of 
operating room nursing hours 

Average economic benefit of the 
operating room 

Annually, 
it provides 
approximately 
4.89 million 
USD in output 
opportunities 

• After improvement, the average 
anesthesia time per person decreased 
by 0.25 hours 

• In 2022, the monthly number of 
anesthesia cases in the operating 
room was 1,900.  

• The time for anesthesia handling per 
case decreased by 0.25 hours, so it's 
calculated as 1,900 cases × 0.25 
hours.  

Annually, 1,942,987 NTD 
in nursing care 
labor costs can be saved 

 
(0.25×1900 surgeries)x60x14.29 
USD×12 months 

Annually, 4,887,180 USD in 
additional operating room output 
opportunities can be provided 

 
((0.25×1900 surgeries)/8 Hrs) ×2,727 
NTD ×12 month 

• The average salary for a 
nurse is approximately 
2,727 NTD per day 
• The average operating room 
cost is calculated at 
$14.29 USD per minute 
according to reference 

Effectiveness Confirmation– 
Additional Gain: Economics 


