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Fig. S1: PRISMA flowchart 

 

 



Table S1. Search strategy (Ovid MEDLINE(R) 1946 to Present and Epub Ahead of Print, In-Process & Other Non-Indexed Citations 
and Ovid MEDLINE(R) Daily) 
 
# Searches 

1 exp Spine/su 

2 exp Spinal Fusion/ 

3 exp Lumbar Vertebrae/su 

4 exp Cervical Vertebrae/su 

5 Spinal Stenosis/su 

6 Laminectomy/ 

7 Intervertebral Disc Displacement/su or exp intervertebral disk hernia/su 

8 exp Diskectomy/ 

9 (discectom* or diskectom* or microdiscectom*).ti. 

10 

((spine or spinal or lumbar or lumbo* or vertebr* or sacral or sacrum or trans-sacr* or 

sacro* or disc or discs or disk* or intradiscal or intradiskal or intervertebral*) adj3 (surg* 

or operation* or reoperat* or re-operat* or fuse or fused or fusion or fusing)).ti. 

11 ("interbody fusion*" or "inter-body fusion*").ti,ab. 

12 or/1-11 

13 *wound infection/ 

14 postoperative complications/ 

15 surgical wound infection/ 



16 
(seroma* or "serous discharge" or dehiscence or infection or infected or infect or SSI or 

osteomyelitis).ti,ab. 

17 13 or 15 or 16 

18 12 and 14 and 17 

19 (exp animals/ or exp nonhuman/) not exp humans/ 

20 

((alpaca or alpacas or algae* or amphibian or amphibians or animal or animals or antelope 

or armadillo or armadillos or avian or baboon or baboons or bats or beagle or beagles or bee 

or bees or bird or birds or bison or bovine or buffalo or buffaloes or buffalos or "c elegans" 

or "Caenorhabditis elegans" or camel or camels or canine or canines or canis or carp or cats 

or catfish or cattle or chamaeleo* or chameleon* or chick or chicken or chickens or chicks 

or chimp or chimpanze or chimpanzees or chimps or cow or cows or "D melanogaster" or 

"dairy calf" or "dairy calves" or deer or dog or dogs or donkey or donkeys or drosophila or 

"Drosophila melanogaster" or duck or duckling or ducklings or ducks or equid or equids or 

equine or equines or feline or felines or ferret or ferrets or finch or finches or fish or 

flatworm or flatworms or fox or foxes or frog or frogs or "fruit flies" or "fruit fly" or "G 

mellonella" or "Galleria mellonella" or geese or gerbil or gerbils or goat or goats or goose 

or gorilla or gorillas or groundhog or groundhogs or hamster or hamsters or hare or hares or 

heifer or heifers or horse or horses or iguana or iguanas or insect or insects or jellyfish or 

kangaroo or kangaroos or kitten or kittens or "laboratory animal*" or lagomorph or 

lagomorphs or lamb or lambs or lemur or lemurs or lemuridae or llama or llamas or 

macaque or macaques or macaw or macaws or marmoset or marmosets or mice or minipig 

or minipigs or mink or minks or monkey or monkeys or mouse or mule or mules or muskrat 



or muskrats or nematode or nematodes or newt or newts or octopus or octopuses or 

orangutan or "orang-utan" or orangutans or "orang-utans" or oxen or parrot or parrots or pig 

or pigeon or pigeons or piglet or piglets or pigs or porcine or primate or primates or poultry 

or quail or rabbit or rabbits or rat or rats or reptile or reptiles or rodent or rodents or 

ruminant or ruminants or salmon or sheep or shrimp or slug or slugs or swine or tamarin or 

tamarins or tilapia or tilapias or toad or toads or trout or urchin or urchins or vole or voles 

or waxworm or waxworms or weasel or weasels or wolf or wolves or worm or worms or 

wrass* or xenopus or "zebra fish" or zebrafish) not (human or humans or patient or 

patients)).ti,ab,hw,kw. 

21 (rat or rats or mice or mouse or murine or pig or pigs or porcine or swine or dog or dogs).ti. 

22 or/19-21 

23 18 not 22 

24 limit 23 to english language 

 

 

 

 

 

 

 



Table S2. Comparison of Definitions for Superficial Incisional, Deep Incisional, and Organ/Space Surgical Site Infections (SSI) 
According to Various Surveillance Guidelines. 

Definition Superficial SSI Deep SSI Organ/Space SSI 
CDC 1992 
(Horan et 
al., 1992) 

• ≤30 days postop 
• Involves skin/subcutaneous 

tissue only 
• Requires ≥1: 

1. Purulent drainage 
2. Positive culture from 

incision 
3. Signs of infection 

(pain, swelling, 
redness, heat) and 
incision opened by 
surgeon (unless 
culture negative) 

Diagnosis by surgeon/physician 

• ≤30 days postop (if no implant) 
OR ≤1 year (if implant in place 
and infection related to 
procedure) 

• Involves deep soft tissues 
(fascial and muscle layers) 

• Requires ≥1: 
1. Purulent drainage from 

deep incision (not 
organ/space) 

2. Deep incision 
spontaneously dehisces 
or deliberately opened by 
surgeon with fever (>38 
°C), pain, or tenderness 
(unless culture negative) 

3. Abscess or evidence of 
infection found on exam, 
reoperation, 
histopathology, or 
imaging 

4. Diagnosis by 
surgeon/physician 

• ≤30 days postop (if no 
implant) OR ≤1 year (if 
implant in place and infection 
related to procedure) 

• Involves any part of the 
anatomy (organs or spaces) 
other than the incision that was 
opened or manipulated during 
surgery 

• Requires ≥1: 
1. Purulent drainage from a 

drain placed into the 
organ/space 

2. Positive culture from 
fluid or tissue in the 
organ/space 

3. Abscess or other 
evidence of infection 
found on exam, 
reoperation, 
histopathology, or 
imaging 

4. Diagnosis by 
surgeon/physician 

CDC 1999 
(Mangram 
et al., 
1999) 

• ≤30 days post-op 
• Skin or subcutaneous tissue 

only  
• Requires ≥1: 

1. Purulent drainage 

• ≤30 days postop (if no implant) 
or ≤1 year (if implant in place 
and infection related to surgery)  

• Deep soft tissues (fascial and 
muscle layers)  

• ≤30 days postop (if no 
implant) or ≤1 year (if implant 
in place and infection related 
to surgery)  



2. Positive culture 
3. Clinical signs 

(pain, redness, 
swelling, heat) + 
incision opened by 
surgeon 

4. Diagnosis by 
surgeon/physician 

• Requires ≥1: 
1. Purulent drainage from 

deep incision (not 
organ/space) 

2. Spontaneous or surgeon-
opened deep incision with 
fever, pain, or tenderness 
(unless culture negative) 

3. Abscess or evidence of 
infection on exam, 
reoperation, 
histopathology, or imaging 

4. Diagnosis by 
surgeon/physician 

• Any organ or anatomical space 
manipulated during the 
procedure, excluding the 
incision  

• Requires ≥1: 
1. Purulent drainage from a 

drain placed into the 
organ/space 

2. Positive culture from fluid 
or tissue in the organ/space 

3. Abscess or evidence of 
infection on exam, 
reoperation, 
histopathology, or imaging 

4. Diagnosis by 
surgeon/physician 

CDC 2017 Same as NHSN 
NHSN 
(Centers 
for Disease 
Control 
and 
Prevention, 
2025) 

• ≤30 days post-op  
• Superficial incision or 

subcutaneous tissue only  
• Requires ≥1: 

1. Purulent drainage from 
the superficial incision 

2. Organisms identified 
from aseptically 
obtained specimen 
(culture or non-culture 
microbiologic test) 

3. Superficial incision 
deliberately opened/re-
accessed by 
surgeon/physician 
designee without 

• ≤30 or 90 days post-op 
• Deep soft tissues (fascia, muscle 

layers) of the incision 
• Requires ≥1: 

1. Purulent drainage from the 
deep incision 

2. Deep incision opened, re-
accessed, aspirated, or 
spontaneously dehisced by 
surgeon/physician/designee, 
AND Organism(s) identified 
from deep soft tissues 
(culture or non-culture 
microbiologic test) AND 
patient has ≥1 symptom: 

• ≤30 or 90 days post-op 
• Involves the organ/space 

tissues (deeper than the 
fascia/muscle) 

• Requires ≥1: 
1. Purulent drainage from a 

drain placed into the 
organ/space  

2. Organism(s) identified 
from fluid or tissue in the 
organ/space by a culture or 
non-culture based 
microbiologic testing 
method 

3. Abscess or evidence of 
infection in deep incision 



testing, plus at least one 
sign of infection (pain, 
swelling, erythema, 
heat) 

4. Diagnosis by physician 
or designee 

fever >38 °C, localized pain, 
or tenderness 

3. Abscess or evidence of 
infection in deep incision 
seen on exam, 
histopathology, or imaging 

seen on exam, 
histopathology, or imaging 

ACS-
NSQIP 
(American 
College of 
Surgeons, 
2025) 

• ≤30 days post-op  
• Only skin or subcutaneous 

tissue  
• Requires ≥1: 

1. Purulent drainage (lab 
confirmation optional) 

2. Organisms from 
aseptically obtained 
culture 

3. Clinical signs or 
symptoms (pain, 
tenderness, swelling, 
redness, heat) AND 
incision opened by 
surgeon (unless culture 
negative) 

4. Diagnosis by 
surgeon/physician 

• ≤30 days postop (if no implant) 
or ≤1 year (if implant in place 
and infection related to surgery) 

• Involves deep soft tissues 
(fascial and muscle layers)  

• Requires ≥1: 
1. Purulent drainage from the 

deep incision (not from 
organ/space component) 

2. Deep incision spontaneously 
dehisces or is deliberately 
opened by surgeon, with ≥1 
of: fever (>38 °C), localized 
pain, or tenderness (unless 
culture is negative) 

3. Abscess or evidence of 
infection in the deep incision 
found on exam, reoperation, 
histopathology, or imaging 

4. Diagnosis of a deep 
incisional SSI by surgeon or 
attending physician 

• ≤30 days postop (if no 
implant) or ≤1 year (if implant 
in place and infection related 
to surgery) 

• Involves any part of the 
anatomy (organs or spaces) 
other than the incision that was 
opened or manipulated during 
surgery 

• Requires ≥1: 
1. Purulent drainage from a 

drain placed through a stab 
wound into the 
organ/space (excludes 
drains placed during the 
operation with continuous 
drainage since surgery) 

2. Organisms isolated from 
an aseptically obtained 
culture of fluid or tissue in 
the organ/space 

3. Abscess or other evidence 
of infection in the 
organ/space found on 
exam, reoperation, 
histopathology, or imaging 



4. Diagnosis of an 
organ/space SSI by a 
surgeon or attending 
physician 
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