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Abstract  

Background: Medical providers continue to maintain a decreased frequency of major hazards after 

surgery for patients undergoing any surgery. Variable postoperative outcomes can be due to differences in 

patients’ preoperative risks. The intraoperative surgical Apgar score may predict postoperative one month 

hazards.  

Objective: To show the influence of applying the surgical Apgar score by surgeons and anesthesiologists 

together on clinical outcome after surgery. 

Methods: Our prospective, double blind and randomized included 166 patients, of both sexes, aged 35-62         

years, classed I-IV physical status by the American society of anesthesiologists and scheduled for 

different elective or emergency general surgical procedures with routine outpatient or inpatient follow up 

after surgery at Prince Hashim(Zarqa) and King Hussein(Amman) hospitals,        Jordan, during the 

period June 2015-June 2016, after obtaining written informed consent from all participants . Patients were 

divided into a group I (n=83) with standard outcome after surgery and a group II (n=83) with outcome 

affected by the surgical Apgar score. In the second group, the surgical Apgar score was calculated by 

grouping patients into three classes (0-3,4-7 and 8-10). The ten-point surgical Apgar score is recorded at 

the end of any surgery from the average blood loss, least mean arterial pressure and least heart rate during 

the surgery. The score is the sum of the points (0, 1, 2, 3 and 4) from each category. The primary outcome 

included a one month hazards after surgery. Secondary outcome included immediate admissions to the 

intensive care unit during one month of the primary surgery.                                                                                                                                                                                                                                  

Continuous variables were analyzed using Mann–Whitney U test. Categorical variables were analysed 

using chi-squared test. Univariate logistic regression was used to compare outcomes in the two groups.  

Results: Frequency of hazards was comparable in both groups (GI: 24/83 (28.9%), GII: 27/83 

(32.5%), although it was more in the second group, P>0.05). Immediate admissions to the intensive care 

unit was more but not significant in the second group (22/83(26.5%) than in the first group 

(16/83(19.3%), (P>0.05).                                                                                                                                 

Conclusions: The surgical apgar score may show a discrepancy in postoperative outcome, especially if 

differences in clinical outcome are to be implemented, using a quality enhancement method.  

Keywords: hazards after surgery; intensive care unit admission; surgical Apgar score. 
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Introduction 

Medical providers continue to maintain a 

decreased frequency of major hazards           

for patients undergoing any surgery. 

Variable outcomes can be due to differences 

in patients’ preoperative risks. Surgical 

quality evaluation, such as the American 

College of Surgeons’ National Surgical 

Quality Improvement Program assesses 

surgical performance indirectly. In the 

theatre, surgeons have depended mainly on 

“gut-feeling” clinical evaluation of the 

surgery course for prediction after surgery. 

Management during surgery participates 

mainly to overall outcomes. Intraoperative 

factors include changes of patient status 

such as hypotension, 

hypertension, hypothermia,
 

bradycardia, tachycardia and blood 

loss which were related indirectly adverse 

outcomes.  

            Prediction investigations are 

achieved in medicine to control management 

for patient advantage. In surgery, there are 

different clinical risk scoring systems to 

expect outcomes postoperatively. The 

American Society of Anesthesiologists 

scoring system has a small use in expecting 

patient outcome after surgery (positive 

expecting value for complications: 57%, 

negative expecting value: 80% 

(1)).Physiological and Operative Severity 

Score for the enUmeration of Mortality and 

morbidity) is more accurate but in the same 

time more complex with no role in routine 

clinical practice. 

             The surgical Apgar score is a simple 

and objective ten-point prediction scoring 

system recorded after surgery (but not  

 

before surgery) and based on three 

parameters during surgery: least heart rate, 

least mean arterial pressure and average 

blood loss. Gawande et al in 2007(2) 

demonstrated a strong relation with major 

hazards, during general or vascular surgery, 

one month postoperatively: a decreased 

score on a scale of 0 - 10 point expects a 

poorer prognosis. Surgical apgar score was 

tested in patients scheduled for general, 

vascular, urological, gynaecological, 

orthopaedic, pancreatic and neurosurgery 

(3,4) and in surgical subspecialties (5). The 

surgical apgar score predicted hazards after 

uncomplicated discharge of colorectal 

resection (6).Other investigations failed to 

show the prognostic value of the surgical 

apgar score (7). The score measures only the 

relative success of care. It cannot by itself 

evaluate the quality of care because its three 

parameters are affected not only by the 

performance of surgical teams, but also by 

the patients’ pre- status and the magnitude 

of the surgery. 

            Recognizing high risk patients 

scheduled for surgery and decreasing their 

perioperative risk is crucial. Plans to 

decrease a one month hazards after surgery 

are vital to remarkably increase long-term 

life expectancy. The surgical apgar score 

may ease communication between care 

providers in order to direct the management 

after surgery (8). The surgical apgar score 

was used to direct and advantage outcome 

after surgery.  

                The objective of our investigation 

was to show the influence of the surgical 
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apgar score on clinical outcome after 

surgery. 

Methods 

Our prospective, double blind and 

randomized included 166 patients, of both 

sexes, aged  35-62 years, classed I-IV 

physical status by the American society of 

anaesthesiologists and scheduled for 

different elective or emergency general 

surgical procedures with routine outpatient 

and inpatient follow up after surgery at 

Prince Hashim(Zarqa) and King 

Hussein(Amman)                      hospitals, 

Jordan, during the period June 2015-June 

2016,after obtaining written informed 

consent from all participants and approval 

from our local ethical and research board 

review committee of the royal medical 

services . Patients were divided into a group 

I (n=83) with standard outcome after 

surgery and a group II (n=83) with outcome 

affected by the surgical Apgar score.Type of 

surgery was graded as emergency or 

elective. Patient demographics were 

recorded, including age, gender and surgery 

class (minor, intermediate or major). 

   In the second group, the surgical Apgar 

score was calculated using Table I, grouping 

patients into three classes (0-3,4-7 and 8-

10). The ten-point surgical Apgar score is 

recorded at the end of any surgery from the 

average blood loss, least mean arterial 

pressure and least heart rate during the 

surgery. The score is the sum of the points 

from each category. In patients with scores 

of 8–10, no action is needed; with scores of 

4–7, antibiotic is administered with stress 

ulcer and venous thromboembolism 

prevention , review the patient in eight hours 

and then twice daily for the next two days; 

with scores of  0–3, consider admission to 

intensive care unit and review in four hours. 

In group I, the surgical Apgar score was not 

calculated and management was as local 

standard clinical care. 

    Outcome was recorded after one month in 

an outpatient or inpatient conditions. The 

primary outcome was major hazards during 

one month of operation. Major hazards 

included pneumonia, wound disruption, 

surgical site infection and sepsis. Secondary 

outcome included immediate admissions to 

the intensive care unit during one month of 

the primary surgery. 

Statistics 

   Continuous variables were analysed using 

Mann–Whitney U test. Categorical variables 

were analysed using chi-squared test. 

Univariate logistic regression was used to 

compare outcomes in the two groups. 

Results 

  There were no significant differences 

regarding the demographics of the 

participants between the two groups (Table 

II). 

   Regarding the distribution of patients in 

both groups according to the surgical Apgar 

score, it was found that in the first group:9 

patients(10.8%) were in the 0-3 score ,57 

patients (68.7%)were in the 4-7 score and 17 

patients(20.6%) were in the 8-10 score; 

while in the second group:7 patients 

(8.4%)were in the 0-3 score,50 patients 

(60.2%)were in the 4-7 score and 26 

patients(31.3%) were in the 8-10 score. 

Median average blood loss was 380 ml and 

360 ml in the first and second groups 
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respectively. Median least arterial blood 

pressure was 58.5 and 59.1 mmHg in groups 

I and II, respectively. Median least heart rate 

was 53.2 and 56.6 bpm in the above groups 

respectively.                                                                            

There was no difference regarding hazards 

between the groups (I: 24/83 (28.9%), II: 

27/83 (32.5%); P>0.05). 

There were no significant differences in 

terms of outcome using surgical Apgar 

score.The most frequent major hazards were 

in the 0-3 surgical Apgar score in both 

groups, 55.6% and 85.7% in groups I and II, 

respectively. The least incidence of hazards 

was 24.6% in the 4-7 surgical Apgar score 

in group I,while it was 23.1% in the 8-10 

surgical Apgar score in group II. The most 

frequent major hazards were sepsis 

(12(14.5%)) and pneumonia (8(9.6%)) in the 

first group while the most frequent major 

hazards were wound disruption (9(10.8%)), 

pneumonia(8(9.6%)) and surgical site 

infection(8(9.6%))  in the second group 

(Table III).                                                                                      

   Immediate admissions to the intensive care 

unit were more in the second group 

compared to the first group (22, 16; 

respectively), mainly in the surgical apgar 

score of 0–3 where 5/7 patients (71.4%) 

were admitted compared with 3/9 (33.3%) in 

the first group (P>0.05). hazards (Table IV). 

Discussion 

Our investigation evaluated the effect of 

surgical apgar score on clinical outcome 

after surgery. In terms of   care after surgery, 

in the second group with surgical apgar 

score of 0–3 , there was an increased but not 

significant immediate admissions to the 

intensive care unit (5/7 [71.4%] compared to 

3/9 [33.3%] in the first group). Regarding 

clinical outcome (major hazards), there was 

no difference between the groups (GI: 24/83 

(28.9%), GII: 27/83 (32.5%), P>0.05). The 

percentage of reduced scores might be 

increased by optimizing the inclusion and 

exclusion criterion to choose an increased 

risk group. Examiner bias and the 

Hawthorne effect (9) and the contamination 

effect, with application of the interventions 

in the control group due to high recall are 

other factors of bias. 

 The effect of our interventions could be 

enhanced if applied mandatorily rather than 

decisively (all patients with surgical apgar 

score of 0–3 are admitted to the intensive 

care unit).Our investigation had to be larger 

and the care should be based on the surgical 

apgar score and quality enhancement 

method with  large postoperative 

interventions and enhancement in care such 

as checking arterial blood gases, goal 

directed fluid therapy, muscle relaxants 

reversed with a nerve stimulator and 

hypothermia corrected(10). Other techniques 

include enhanced glycaemic control, early 

nutritional evaluation and early 

mobilization. Major hazards after the 

surgery have had a minor effect on clinical 

outcome. Enhanced recovery decrease 

morbidity after surgery (11). Most 

interventions after surgery are administered 

pre- and intra-operatively. Decreased 

morbidity is caused by a reduced stress 

response after surgery. Regarding the 

surgical apgar score, there is no expectation 

of prognosis postoperatively to act 

efficiently after surgery. The surgical apgar 

score may be more important as an indicator 

of surgery and anesthesia quality rather than 
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as a predictor of patient outcome after 

surgery. 

         The surgical apgar score was easy to 

calculate. Our findings were in accordance 

with previous investigations from various 

countries and patient groups (3-4).  Intensive 

care admission after surgery is correlated 

with enhanced expectancy of life 

(12).Increased risk patients scheduled for 

major general surgery might take advantage 

from routine admission to the intensive care 

unit after surgery (13).  After adjustment for 

co-diseases and method risk factors, the 

blood loss, least heart rate and least blood 

pressure were still strong predictors of the 

risk of major hazards. The Surgical Apgar 

Score is a useful predictor, alone or with 

evaluation of the patient’s risks.Surgical 

providers could cut a patient’s risk of major 

hazards in half with a score of 8–10 nearly 

triple the risk with scores of less than 

3.Hemodynamic stability and intraoperative 

blood loss were independent factors in 

patient outcomes, but the collective 

importance of these variables was not 

known.  

    The score may decide unplanned 

admission after outpatient surgery, 

admission to the intensive care unit or 

percentage of examinations after operation 

to avoid poor outcomes within low-scoring 

patients. The Surgical Apgar Score assesses 

the efficiency and safety of interventions in 

the theatre as more than 66% of surgical 

adverse events are complications in the 

theatre (2).Low scores might direct medical 

providers to concentrate on patients at 

highest risk of major complications after 

surgery. Low surgical scores (of 3 or less), 

even with no complications, could early 

recognize latent safety problems, to enhance 

outcomes, decreasing the percentage of 

patients with low scores and increasing the 

proportion with the highest scores. 

 Surgery with a score of 7 - 8 has no 

changed predicted risk; surgery with a score 

of 9 - 10 has decreased risk by 50%; surgery 

with a score of 5–6 has increased 

complications by 60%; and surgery with a 

score of 4 or less has increased risk by 200% 

(14).Poor scoring patients (surgical apgar 

score 0–4) are 16 times more likely to have 

a major complication than patients with the 

highest scores (9–10) (2).Risks of major 

complications were estimated as 60%, 15% 

and 5% respectively (4).  

Conclusions 

The surgical apgar score may show a 

discrepancy in care after surgery (admission 

to the intensive care unit) easily. A large 

intervention after surgery classed by the 

surgical Apgar score must be addressed 

using a quality enhancement method. The 

surgical apgar score was approved as a 

prognostic of major.  
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Table I. The surgical Apgar score. 

  Points 

 0 1 2 3 4 

Average blood loss (ml) >1000 601-1000 101-600 <100  

Least mean arterial pressure(mmHg) <40 40-54 55-69 >70  

Least heart rate(bpm) >85 76-85 66-75 56-65 <55 

 

 

Table II. Patient’s demographics. 

 G I G II 

n 83 83 

ASA(no)               I 

                              II 

                             III 

                             IV 

23 

32 

24 

4 

21 

35 

24 

3 

Type of surgery(no) 

                            Emergency 

                            Elective 

 

13 

70 

 

20 

63 

Surgery class(no) 

                             Minor 

                             Intermediate 

                             Major 

 

9 

16 

58 

 

8 

18 

57 

Age(y) median 53.4 52.7 

Gender(no)          M 

                              F 

43 

40 

39 

44 
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Table III. Study outcomes. 

 GI GII P 

Major hazards 24(28.9%) 27(32.5%) >0.05 

     Surgical apgar score 

                            0-3 

                            4-7 

                            8-10 

 

5/9(55.6%) 

14/57(24.6%) 

5/17(29.4%) 

 

6/7(85.7%) 

15/50(30%) 

6/26(23.1%) 

 

>0.05 

>0.05 

>0.05 

     Frequency     

                        Sepsis 12(14.5%) 6(7.2%) >0.05 

                 Wound disruption 7(8.4%) 9(10.8%) >0.05 

                        Pneumonia 8(9.6%) 8(9.6%) >0.05 

            Surgical site infection 7(8.4%) 8(9.6%) >0.05 

 

 

Table IV. Intensive care unit admission. 

 GI GII P 

Immediate ICU admission 16(19.3%) 22(26.5%) >0.05 

      Surgical apgar score 

                          0-3 

                          7-8 

                          8-10 

 

3/9(33.3%) 

9/54(16.7%) 

4/20(20%) 

 

5/7(71.4%) 

15/53(28.3%) 

2/23(8.7%) 

 

>0.05 

>0.05 

>0.05 
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