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Surgical site infection rates and Post-discharge surveillance
in the department of general surgery at Hadassah Ein-Kerem

and validation of telephone surveillance
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Abstract

Background
Rates of Surgical Site Infections (SSI) are viewed as an evaluation method of hospital

performance, since a large part of risk infection is preventable by adhering to known and

well based regulations.

One of the problems of following SSI is the release of the patients to their homes. It is
held that SSI that appears up to a month after the surgery is attributable to the surgical
procedure. In order to estimate the rate of SSI in the Surgery Department at Hadassah
Ein Kerem | initiated a survey that was conducted during the hospitalization and in

addition a telephone survey a month after the surgery.

Post-discharge surveillance for up to 30 days is necessary if accurate rate of infection
following surgery is to be available, but the methodology has yet to be validated and
standardized. Thus | conducted another study to validate the ability of the patients to
diagnose infection in their own wounds by phone survey. My aims were to estimate the
rate of SSI in the Surgery Department at Hadassah Ein Kerem, to validate post-discharge
surveillance by telephone interview and to examine the role of this phone survey on the
post discharge SSI rate.

Patients and methods

A prospective surveillance of 266 surgical procedures was conducted at general surgery
departments at Hadassah Ein-Kerem Hospital from August 2007 through November
2007. The medical staff conducted a surveillance after the amount of SSI and in addition

a Post-discharge surveillance for up to 30 days was conducted by telephone interview.

Another study was conducted to validate the phone survey. 263 patients were telephoned
in order to ascertain the state of the wound using the same interview used at our rate of
SSI study. The results of the phone interview were compared to a direct observation of
the wound by a surgeon, regarded as the gold standard, on the next day. The

methodology was the same like the rate of SSI study.

Results
Of the 266 surgeries, 22 (8.3%) SSI detected by in-hospital surveillance. A post-discharge

surveillance was done to 244 (91.7%) patients with no SSI during hospitalization. A post-
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discharge follow-up rate of 83% was achieved. The overall SSI rate was 16.8% (95% CI:
(11.9-21.6)). There were 71%(95% CI: (58-83) Superficial SSI, 13%(95% CI: (4-22)) Deep
Incisional SSI and 13%(95% CI: (4-22)) Organ/Space surgical-site infections. 3% were not
classified.

The incidence of SSI detected by in-hospital surveillance was 8.3%(95% CI: (4.9-11.5))
and the incidence of SSI detected by Post-discharge surveillance by telephone interview
was 7.8% (95% Cl: (4.1-11.5))°.

The study of the reliability of the phone survey revealed specificity of 90% and sensitivity
of 66.7%. In a recalculation according to this datum the measure of the expected infection
diagnosed by the surgeon in the department and after release is 12.8% and the measure

of SSI expected after the release from the department is 3.4%.

Factors significantly associated with SSI were Creatinine>150 micromole/L, open surgery,

contaminated or dirty wound and prolong duration of operation.

Conclusion

We can see that there is a wide range of estimations in the literature regarding the
measure of SSI, resulting from a number of factors. In order to conduct a valid
comparison, we must adapt the measurement method and the definition of infections to
those conducted in other places and / or rely mainly on a long term comparison in the
same place and with the same methods. In addition, in order to be able to compare this

study to the NNIS | need a larger fixed sample over a continuous period of time.

The question of the necessity of a phone survey after release raises a dilemma. Since the
phone survey has specificity of 90% and sensitivity of 66.7%, the phone survey causes an
over diagnosis of SSI comparing to SSI rate diagnosed by the surgeon (15.5% comparing
to 11.5%) however lacking follow up after release from the department will miss 1.9% of

the SSI. Therefore we must consider improving this method or a unified forfeit of its use.

> The overall SSI rate is not the sum of In-hospital rate and post-discharge rate since the number of patients
hospitalized is different from that number of participants in the phone survey.
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Table 1 - Classification of Surgical Wound®:

Classification Criteria

Elective, not emergency, nontraumatic, primarily closed,;
no acute inflammation; no break in technique;

Clean ) : . . .
respiratory, gastrointestinal, biliary and genitourinary
tracts not entered
Urgent or emergency case that is otherwise clean;

Clean- elective opening of respiratory, gastrointestinal, biliary or

genitourinary tract with minimal spillage (e.g.,
appendectomy) not encountering infected urine or bile;
minor technique break

Nonpurulent inflammation; gross spillage from
gastrointestinal tract; entry into biliary or genitourinary
Contaminated tract in the presence of infected bile or urine; major
break in technique; penetrating trauma < 4 hours old;
chronic open wounds to be grafted or covered
Purulent inflammation (e.g., abscess); preoperative
Dirty perforation of respiratory, gastrointestinal, biliary or
genitourinary tract; penetrating trauma > 4 hours old

contaminated

6 Woods RK, Dellinger EP. "Current Guidelines for Antibiotic Prophylaxis of Surgical Wounds" American Family Physician, 1998;
57:2731-2740.
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Table 2 - Demographics of study group:

Total Patients
N (%)
n=266

Patients age in years

15-30 49 (18.4%)
31-50 78 (29.3%)
51-70 104 (39.1%)
Over 71 35 (13.2%)
Female 125 (47%)
Male 141 (53%)

Cr<150 micromole/L

250 (94%)

Cr>150 micromole/L

8 (3%)

No Data

8 (3%)

Glu<150 mg/dl

234 (88%)

Glu>150 mg/dI

24 (9%)

No Data

8 (3%)

Physical Status Classification ASA’

1 99 (37.2%)
2 115 (43.2%)
3 37 (13.9%)
4 3 (1.1%)
Missing Data 12 (4.5%)

" ASA = American Society of Anesthesiologists
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Table 3 - Surgery characteristics:

Surgery characteristic

Total Patients
N (%)
n=266

Surgery Procedures

Colon, small bowel, gastric and Esophageal surgery

71 (26.7%)

EX.lap, Adhesiolysis, splenectomy 13 (4.9%)
cholecystectomy 27 (10.2%)
bile duct, liver or pancreatic surgery 18 (6.8%)
Appendectomy 36 (13.5%)
Hernia 63 (23.7%)
LND,Endocrine and Integumentary System 18 (6.8%)
mastectomy/ Lumpectomy 20 (7.5%)

Type of operation

Elective

194 (72.9%)

Urgent

72 (27.1%)

Open

213 (80.1%)

Laparoscopic

53 (19.9%)

Duration of operation (Hours)

0-1 118 (44.4%)
1-2 59 (22.2%)
2-3 36 (13.5%)
3-4 17 (6.4%)
over 4 8 (3%)
No Data 28 (10.5%)

Surgical Wound Classification

Clean

109 (41%)

Clean contaminated

131 (49.2%)

Contaminated

19 (7.1%)

Dirty

7 (2.6%)

NNIS Risk Index

0 147 (55.3%)
1 70 (26.3%)
2 15 (5.6%)
3 2 (0.8%)
No Data 32 (12%)
P.ABX

No P-ABX 11 (4.1%)
within 1 hour before surgery 134 (50.4%)
After beginning of surgery 8 (3%)
More than 1 hour before surgery 85 (32%)
Time not known 6 (2.3%)
No Data 22 (8.3%)
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Table 4 — Patients characteristics included and not included in telephone survey:

Telephone Survey Telephone Survey P value
Patients characteristic data available not available
N (%) N (%)
n 204 40

Patients age in years 0.896

15-30 40 (19.6%) 6 (15%)

31-50 61 (29.9%) 12 (30%)

51-70 78 (38.2%) 16 (40%)

Over 71 25 (12.3%) 6 (15%)
Sex 0.95

Male 106 (52%) 21 (52.5%)

Female 98 (48%) 19 (47.5%)
Cr<150 micromole/L 191 (93.6%) 39 (97.5%) 1
Cr>150 micromole/L 5(2.4%) 1(2.5%)
No Data 8 (3.9%) 0
Glu<150 mg/dl 180 (88.2%) 35 (87.5) 0.367
Glu>150 mg/dl 16 (7.8%) 5(12.5)
No Data 8 (3.9%) 0
Physical Status 0.817
Classification ASA °

1 80 (39.2%) 12 (30%)

2 86 (42.2%) 17 (42.5%)

3 28 (13.7%) 6 (15%)

4 3 (1.5%) 0

Missing Data 7 (3.4%) 5 (12.5%)
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Table 5 — Surgery characteristics included and not included in telephone survey:

Telephone Telephone P value
. e Survey Survey
Surgery characteristic data available not available
N (%) N (%)
n 204 40
Surgery procedures 0.077
Colon, small bowel, gastric and Esophageal surg. 51 (25%) 10 (25%)
EX.lap, Adhesiolysis, splenectomy 9 (4.4%) 3 (7.5%)
cholecystectomy 25 (12.3%) 2 (5%)
bile duct, liver or pancreatic surgery 8 (3.9%) 5 (12.5%)
Appendectomy 28 (13.7%) 6 (15%)
Hernia 56 (27.5%) 5(12.5%)
LND,Endocrine and Integumentary System 13 (6.4%) 4 (10%)
mastectomy/ Lumpectomy 14 (6.9%) 5 (12.5%)
Type of operation
Elective 150 (73.5%) 28 (70%) 0.646
Urgent 54 (26.5%) 12 (30%)
Open / Laparoscopic
Open 157 (77%) 34 (85%) 0.26
Laparoscopic 47 (23%) 6 (15%)
Duration of operation (Hours)
Median- 1.6
0-1 98 (48%) 17 (42.5%) | 0.697
1-2 45 (22%) 8 (20%)
2-3 24 (11.8%) 7 (17.5%)
3-4 14 (6.9%) 1(2.5%)
over 4 5 (2.5%) 1(2.5%)
No Data 18 (8.8%) 6 (15%)
Surgical Wound Classification 0.193
Clean 90 (44.1%) 14 (35%)
Clean contaminated 100 (49%) 20 (50%)
Contaminated 11 (5.4%) 4 (10%)
Dirty 3(1.5%) 2 (5%)
NNIS Risk Index
0 117 (57.3%) 23 (57.5%) 0.288
1 55 (27%) 6 (15%)
2 10 (4.9%) 4 (10%)
3 1(0.5) 0
No Data 21 (10.3) 7 (17.5%)
P.ABX
No P-ABX 8 (3.9%) 2 (5%) 0.005
within 1 hour before surgery 116 (56.8%) 11 (27.5%)
After beginning of surgery 4 (2%) 3 (7.5%)
More than 1 hour before surgery 56 (27.5%) 18 (45%)
Time not known 5(2.5%) 0
No Data 15 (7.3%) 6 (15%)
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Table 6 - SSI rate and Classification of SSI:

SSI HOSPITAL SSI TELEPHONE TOTAL
Classification of SSI n=22 n=16 n=38

N (Rate ,95% ClI) N (Rate ,95% ClI) N (Rate ,95% ClI)
Superficial SSI 16 (72.7%, 57.1-88.3) 11 (68.7%, 46-91.4) 27 (71%, 58.9-83.1)
Deep SSI 2 (9%, -0.9-19.1) 3 (18.7%, -0.4-37.8) 5(13.1%, 4.1-22.1)
Organ/Space SSI 3 (13.6%, 1.6-25.6) 2 (12.5%, -3.7-28.7) 5(13.1%, 4.1-22.1)
Unknown 1(4.5%, -2.7-11.8) 0 1(2.6%, -1.6-6.9)
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Table7 - The association between Patient Characteristics and SSI rate:

SSI HOSPITAL N/ n

SSI TELEPHONE

SSITOTALN/n

Patient Characteristic N/n
% (95% CI) % (95% CI) % (95% CI)
Total Infection 22/266 16/204 38/226

Total Infection rate

8.3% (4.9-11.5)

7.8% (4.1-11.5)

16.8% (11.9-21.6)°

Patients age in years

15.30 3/49 2/40 5/43
6.1% (-0.5-12.8) 5% (-1.7-11.7) 11.6% (2-21.2)
31.50 5/78 7161 12/66
6.4% (0.9-11.8) 11.5% (3.5-19.5) | 18.2% (8.8-27.4)
170 10/104 4/78 14/88
9.6% (3.9-15.2) 5.1% (0.2-10) 15.9% (8.2-23.5)
Over 71 4/35 3/25 7129
11.4% (0.8-21.9) 12% (-0.7-24.7) | 24.1% (8.5-39.7)
P value 0.734 0.384 0.560
Fomale 8/125 5/98 13/106
6.4% (2.1-10.6) 51% (0.7-9.4) 12.2% (6-18.5)
Male 141141 11/106 25/120
9.9% (4.9-14.8) 10.4% (4.5-16.2) | 20.8% (13.5-28.1)
P value 0.297 0.161 0.086
) 20/250 13/191 331211
Cr<150 micromole/L 8% (4.6-11.3) 6.8% (3.2-10.3) | 15.6% (10.7-20.5)
: 2/8 2/5 47
Cr>150 micromole/L 25% (-5-55) 40.0% (-2.9-82.9) | 57.1% (20.5-94)
No Data 0/8 1/8 1/8
0% 12.5% (-10.4- | 12.5% (-10.4-35.4)
35.4)
P value 0.142 0.048 0.02 (OR=7.19,
95% CI: 1.54-
33.63)
19/234 13/180 32/199
Glu<150 mg/d 8.1% (4.6-11.6) 7.2% (3.4-11) 16.1% (11-21.1)
3/24 2/16 5/19
Glu>150 mg/d 12.5% (-0.7-25.7) 12.5% (-3.7-28.7) | 26.3% (6.5-46.1)
0/8 1/8 1/8
No Data 0% 12.5% (-10.4- | 12.5% (-10.4-35.4)
35.4)
P value 0.441 0.352 0.332
Physical Status Classification ASA™
1 7/99 6/80 13/87
71% (2-12.1) 7.5% (1.7-13.2) | 14.9% (7.4-22.4)
) 12/115 6/86 18/98
10.4% (4.8-16) 7% (1.6-12.3) 18.4% (10.7-26)
3 3/37 3/28 6/31
8.1% (-0.6-16.9) 10.7% (-0.7-22.1) | 19.4% (5.4-33.2)
. 0/3 0/3 0/3
0% 0% 0%
0/12 177 177
Missing Data 0% 14.3% (-11.6- | 14.3% (-11.6-40.2)
40.2)
P value 0.785 0.815 0.873

9700 1|70'7 DIYN NiMdn MY np'mn: D'TOVINNN NIN2I NI'n ,'132'7?( 212N 'R DN V'Y 3"No i
ASA = American Society of Anesthesiologists 10
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Table 8 - The association between Operation Characteristics and SSl rate:

SSI HOSPITAL SSI TELEPHONE SSI TOTAL
Operation Characteristic N/n N/n N/n
% (95% CI) % (95% Cl) % (95% CI)
Total Infection 22/266 16/204 38/226
Total Infection rate 8.3% (4.9-11.5) 7.8% (4.1-11.5) 16.8% (11.9-
21.6)"
Operative procedures
Colon, small bowel, gastric and 10/71 6/51 16/61
Esophageal 14.1% (5.9-22.1) 11.8% (2.9-20.6) | 26.2% (15.1-37.2)
EX.lap, Adhesiolysis, splenectomy 113 19 2/10
7.7% (-6.7-22.1) 11.1% (-9.4-31.6) | 20.0% (-4.7-44.7)
0/27 2/25 2/25
cholecystectomy
0% 8% (-2.6-18.6) 8% (-2.6-18.6)
. . . 5/18 0/8 5/13
bile duct, liver or pancreatic surgery
27.8% (7-48.4) 0% 38.5% (12-64.9)
A 2/36 1/28 3/30
ppendectomy
5.6% (-1.9-13) 3.6% (-3.3-10.4) 10.0% (-0.7-20.7)
Hernia 2/63 5/56 7/58
3.2% (-1.1-7.5) 8.9% (1.4-16.4) 12.1% (3.6-20.4)
LND,Endocrine and Integumentary 1/18 0/13 114
System 5.6% (-5-16.1) 0% 7.1% (-6.5-20.6)
1/20 114 2/15
mastectomy/ Lumpectomy
5% (-4.5-14.5) 7.1% (-6.5-20.6) 13.3% (-3.8-30.5)
P value 0.02 0.889 0.099
Type of operation
Electi 16/194 10/150 26/166
ective 8.2% (4.3-12.1) 6.7% (2.7-10.6) | 15.6%(10.1-21.1)
U ) 6/72 6/54 12/60
rgen 8.3% (1.9-14.7) 111% (2.7-19.5) | 20% (9.8-30.1)
P value 0.982 0.374 0.44
Open/Laparoscopic
Open 22/213 13/157 35/179
10.3% (6.2-14.4) 8.3% (4-13) 19.6% (13.7-25.3)
L . 0/53 3/47 3/47
aparoscopic 0% 6.4% (-06-13.3) | 6.4% (-0.6-13.3)
P value 0.01 1 0.03 (OR=3.56,

95% ClI: 1.04-12.5)

.nI970n 1|'IO'7 D1IYN NiMdn NIv np'mvn D'TOWINAN NINDI NI LMK 12N 'K DMAITAN Y'Y D"No
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Operation Characteristic

SSI HOSPITAL

SSI TELEPHONE

SSITOTAL

N/n

N/n

N/n

% (95% Cl)

% (95% Cl)

% (95% Cl)

Duration of operation (Hours)

0-1 3/118 7/98 10/101
2.5% (-0.3-5.3) 7.1% (2-12.2) 9.9% (4-15.7)
1-2 6/59 5/45 11/51
10.2% (2.4-17.8) 11.1% (1.9-20.3) 21.6% (10.2-32.8)
2.3 5/36 4/24 9/29
13.9% (2.5-25.1) 16.7% (1.7-31.5) 31% (14.2-47.8)
3.4 2/17 0/14 2/16
11.8% (-3.5-27) 0% 12.5% (-3.7-28.7)
2/8 0/5 2/7
over 4
25% (-5-55) 0% 28.6% (-4.9-62)
4/28 0/18 4/22
No Data
14.3% (1.3-27.2) 0% 18.2% (2-34.3)
Operation lasting more than 2 Hours — p = 0.02
Surgical Wound Classification
5/109 6/90 11/95
Clean
4.6% (0.6-8.5) 6.7% (1.5-11.8) 11.6% (5.1-18)
. 11/131 8/100 19/111
Clean contaminated
8.4% (3.6-13.1) 8% (2.6-13.2) 17.1% (10.1-24.1)
. 4/19 2/11 6/15
Contaminated
21.1% (2.7-39.3) 18.2% (-4.6-41) 40.0% (15.2-64.7)
. 217 0/3 2/5
Dirty
28.6% (-4.9-62) 0% 40.0% (-2.9-82.9)
P value 0.02 (OR=3.9,
0.02 0.161 95% CI: 1.4-10.3)
NNIS Risk Index
0 7/147 10/117 17/124
4.8% (1.3-8.2) 8.5% 13.7% (7.6-19.7)
1 9/70 3/55 12/64
12.9% (5-20.7) 5.5% 18.8% (9.2-28.3)
> 1/15 1/10 2/11
6.7% (-5.9-19.3) 10% 18.2% (-4.6-41)
3 1/2 1M 2/2
50% (-19.3-119.3) 100% 100%
4/32 1/21 5/25
No Data
12.5% (1-23.9) 4.7% (-4.3-13.8) 20% (4.3-35.6)
P value 0.03 0.094 0.04
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SSI HOSPITAL SSI TELEPHONE SSI TOTAL
Operation Characteristic N/n N/n N/n
% (95% CI) % (95% CI) % (95% CI)
P.ABX
No P-ABX 1/11 0/8 1/9
9.1% (-7.9-26) 0% 11.1% (-9.4-31.6)
- 7/134 8/116 15/123
within 1 hour before surgery
5.2% (1.4-8.9) 6.9% (2.3-11.5) 12.2% (6.4-18)
After beginning of surgery 178 0/4 175
12.5% (-10.4-35.4) 0% 20.0% (-15-55)
More than 1 hour before surgery 11/85 7756 18/67
12.9% (5.8-20) 12.5% (3.8-21.1) | 26.9% (16.2-37.4)
. 1/6 1/5 2/6
Time not known
16.7% (-13.1-46.4) 20.0% (-15-55) 33.3% (-4.3-71)
No Data 1/22 0/15 1/16
4.5% (-4.1-13.2) 0% 16.7% (-13.1-46.4)
P value 0.143 0.411 0.063
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Phone Survey:

Table 9 - Demographics of study group:

Total Patients

N (%)
263
Patients age in years, median - 53
15-30 38 (14.5%)
31-50 80 (30.5%)
51-70 88 (33.5%)
Over 71 57 (21.5%)
Sex
Female 136 (51%)
Male 127 (49%)

Table 10 - No. of patients by Source of information:

Source

of information

N (%)
Physician 198 (75.3%)
Patient's file 65 (24.7%)

Table 11 - Telephone surveillance versus surgeon assessment of infection:

Diagnosis of SSI by surgeon Total
Not Infected N
(%) Infected N (%)
Patient report of Not Infected N 230 (87.5%) NPV:98.3
o . ) 226 (85.9%) 4 (1.5%)
criteria for infection (%) %
(Telephone 33 (12.5%) | PPV:24.2%
25 (9.5%) 8 (3.0%)
survey) Infected N (%)
Total 251 (95.4%) 12 (4.6%) 263 (100.0%)
Sensitivity:
Specificity: 90%
66.7%
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Table 12 - SSI rates by operative procedure and risk index category:

Operative procedure NNIS Risk Index SSI N/n
category
Colon, small bowel, gastric and esophageal surgery
0 7/28
1 7/26
2 1M
3 1M
Ex. Lap, Adhesiolysis, Splenectomy
0 1/6
1 0/1
2 0/1
Cholecystectomy
0 114
1 0/3
2 0/3
3 1M
Bile duct, Liver and Pancreatic surgery
0 1/4
1 1/5
Appendectomy
0 0117
1 3/10
2 0
Hernia
0 6/40
1 0/9
2 0/2
LND, Endocrine and Integumentary System
0 1/6
1 0/5
2 0/1
Mastectomy / Lumpectomy
0 0/9
1 1/5
2 1M
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Table 13 - Post-discharge surveillance: review

Author Survey Gold standard TP| TN |FP|FN| Y | Sensitivity | specificity
Reilly telephone interview to all | research nurse 6 72 2 1 81 85% 97%
patients by research nurse | all patients identifying problems
10,20,30 days post op. and 10% of those who did not
were visited by a trained research
nurse
Whitby 2007 — Non educated Mailed Patient assessed weekly by experienced 25 | 261 5 5 296 83.3% 98.1%
patients questionnaire infection control nurses (ICNs)
Whitby 2007 - educated patients 30 | 240 16 | 6 292 | 83.3% 93.7%
Sands 1996 Mailed Patient Computerised search of electronic | 30 | 1699 | 53 | 14 | 1796 | 68.2% 96.9%
Questionnaire records with codes indicative of
(+Mailed surgeon SSls, which were then confirmed
Questionnaire) by record review by ICPs.
Seaman and Lammers 1991 Patient Interview By Medical examiner (Physician, 11 | 381 31 |10 | 433 |52.3% 92.4%
medical practitioners nurse practitioner or Physician's
assistant)
Mitchell 1999 Patient questionnaire Surgeon questionnaire 74 | 565 2 8 649 90.2% 99.6%
Our survey Patient Phone Interview By | medical examination By Surgeon 8 226 25 |4 263 | 66.7% 90%
medical practitioner
Meta-analysis 83.3%" 97.4%"
95% CI 78.7-87.9 96.9-97.9
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Heterogeneity: p< 0.001 12
Heterogeneity: p= 0.012 13




