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Abstract 

Background: The intrinsic benefits of various instrumenta-
tion systems involve rapid spine stabilization. 

Aim of Study: To identify the cases and operations that 
correlated with a heightened probability of infections of deep 
wounds and to assess the effectiveness of the institution’s cur-
rent therapy protocol in eliminating these infections. 

Patients and Methods: This retrospective research com-
menced with the assessment of hospital and office medical 
records, a computerized database, and charts from twenty con-
secutively managed cases who had surgical spinal instrumenta-
tion operations. The research has been conducted at Al-Azhar 
University from June 2022 to June 2024. 

Results: The mean RF score of the studied group was 
2.21±0.9. The mean number of days from operation to clinical 
presentation was 27.6±6.3, the mean temperature on admission 
was 37.5±4.2, the mean maximum temperature during hospi-
tal stay was 37.7±4.6, the mean of WBCs was 10.2±2.3, and 
the mean of ESR was 57.4±5.8. As regards wound culture, 16 
(80%) of patients were positive. Mean of additional days spent 
in hospital was 16.6±3.1. The infection was superficial and 
deep in 16 (80%) of patients. The most common cause of in-
fection was Staphylococcus aureus (55%), followed by mixed 
organisms (30%), and equal percentages (5%) were Streptococ-
cus sp., Proteus mirabilis, and no organism identified. 

Conclusion: Wound infections are a significant complica-
tion of spinal operations, with Staphylococcus aureus being the 
most common cause. Infections were superficial and deep in 
80% of patients, while 20% had superficial infections. 

Key Words: Management – Prevention – Postoperative spine 
infections. 

Introduction 

IN the past twenty years, significant advancements 
in surgical instruments for the vertebral column 
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have developed for many spinal pathologies, in-
volving fractures, degenerative conditions, and neo-
plastic illnesses [1]. 

The intrinsic benefits of various instrumenta-
tion systems involve prompt spinal stabilization, 
facilitating expedited case mobilization; correction 
of abnormalities; and preservation and restoration 
of the spine post-decompressive operation. Spinal 
surgeons must recognize the possible dangers asso-
ciated with rigid internal fixation, including neuro-
logical damage and hardware failure. Infections can 
arise following any surgical intervention, and deal-
ing with this complication in the context of spinal 
instrumentation is essential for delivering adequate 
care following surgery to these cases [2,3]. 

The occurrence of infection of a wound follow-
ing spinal operations without instrumentation is 
rather low. In a period where antibiotic prophylaxis 
prior to spinal operation is commonplace, the infec-
tion rate following lumbar discectomy or laminec-
tomy is about one percent [4]. 

The usage of spinal instrumentation evidently 
elevates the probability of following surgery soft-
tissue infections, with recent retrospective assess-
ments estimating the incidence between 2.1 and 8.5 
percent. Several established risk factors for follow-
ing surgery wound infections are closely associated 
with the placement of spinal equipment [5]. 

Identifying these potential factors will enable 
their reduction and, subsequently, might reduce the 
occurrence of infections of wounds. Considering 
the expanded utilization of spinal equipment in neu-
rosurgery over the past decade, the management of 
associated infections following surgery has gained 
significance [6,7]. 
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The objective of this research is to identify the 
patient demographics and surgical techniques cor-
related with a heightened risk of infections of deep 
wounds, as well as to assess the effectiveness of the 
institution’s existing treatment protocol in eliminat-
ing these infections. 

Patients and Methods 

The retrospective evaluation was initiated by as-
sessing twenty consecutively managed cases who 
had a surgical spinal instrumentation process, as 
well as office and hospital medical records, a com-
puterized database, and charts. 

Inclusion criteria: Cases who underwent spi-
nal instrumentation by either of two neurosurgeons 
(C.A.D. and V.K.H.S.). Cases that had multiple in-
strumentation operations, whether on the same day 
or on different days, have been categorized as dis-
tinct procedures, with operating times and losses of 
blood recorded individually. 

Exclusion criteria: (1) Cases who had a spinal 
operation involving the insertion of a bone graft 
without instrumentation (such as cervical disc re-
moval with iliac crest graft); (2) Those cases with 
documented spinal infection prior to their instru-
mentation process; and (3) Cases with instrumenta-
tion process and subsequently created an infection 
at the bone-graft donor site only. 

Methods: 
All patients were subjected to the following: 

Cases have been recognized by the diagnostic 
codes for instrumentation and spinal infection in 
the records. Records from mortality and morbidity 
rounds, the infection control department, as well as 
personal surgeons’ office files have been inspected 
to reduce the possibility of missing cases. Signifi-
cant case-related risk factors that predict the onset 
of infections following surgery involve prior sur-
gical procedures, diabetes mellitus, steroid usage, 
concurrent infections, malnutrition, skin integrity 
compromise, paralysis, tobacco use, and rheuma-
toid arthritis 4, 17, 24. To assess the relative signifi-
cance of these risk factors as predictors of infection 
progression during spinal instrumentation, we as-
signed an arbitrary value of one to each above risk 
factor and calculated an RF score for every case. 

Operative technique: 
All cases were administered a single dose of the 

2nd-generation cephalosporin Zinacef throughout 
the initiation of anesthesia and subsequently every 
eight hours for the following twenty-four hours 
post-initial instrumentation procedure. The surgi-
cal area has been cleansed with chlorhexidine glu- 

conate for 4.5 minutes. Wound cultures have been 
obtained from cases who developed infections upon 
their readmission to the hospital or during operat-
ing debridement. The operational debridement of 
the wound involved reopening the whole duration 
of the prior incision, draining pus from all possible 
spaces within the wound, and thoroughly excising 
the remaining sutures, loose bone graft particles, as 
well as purulent and necrotic tissues. We attempted 
to retain most of the grafted bone within the inci-
sion to facilitate bone fusion. A closed irrigation-
suction apparatus, referred to as the “feed-me/drain-
me” system in our institution, has been included in 
the treatment regimen for most cases with wound 
infections. Catheters and drains were typically po-
sitioned both superficially and deeply relative to 
the lumbodorsal fascia in the presence of a deep-
seated infection. In some cases, an extra drainage 
and catheter system was inserted at the iliac crest 
graft harvest site. Red rubber catheters featuring 
longitudinal side openings were employed for con-
tinuous irrigation by linking them to an intravenous 
normal saline solution. Antibiotic drugs have been 
administered to the IV bags promptly following the 
acquisition of a wound culture at the bedside. Anti-
biotic medications comprise nafcillin (one gram per 
liter in normal saline) or vancomycin (five hundred 
milligrams per liter in normal saline). The antibi-
otic drug has been chosen based on the gram stain 
as well as culture results, providing a high concen-
tration of targeted antibiotics directly to the wound 
site for the infecting organism(s). The irrigation 
rate was often sustained at between twenty-five and 
fifty milliliters per hour. The drainage tubes have 
been attached to medium-pressurehemovacs that 
emerged via distinct stab incisions. The fascia has 
been sutured closed using several non-absorbable 
interrupted stitches. The dermis has been secured 
using multiple No. 0 retention sutures in conjunc-
tion with a watertight continuous 3-0 nylon suture. 
Irrigation systems have been put in for a duration of 
between five and seven days before being removed. 
The drainage tubes have been retained for an extra 
day to ensure that a sufficient volume of irrigation 
fluid persisted within the wound. 

Results 

Regarding this table, the mean age of stud-
ied group was 54.7±8.9, the mean BMI of studied 
group was 27.5±4.3, 55% of patients were male and 
45% were female. 

The mean surgical duration of studied group 
was5.93±.3, the mean EBL of studied group was 
958±5.6, 35% of patients the drain has beenimplant-
ed into the wound prior to closure. (Table 2). 
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The mean RF score of studied group was 
2.21±0.9. (Table 3). 

Regarding this table, the mean number of r from 
operation to clinical presentation was 27.6±6.3, the 
mean of temperature on admission was 37.5±4.2, 
and the mean of maximum temperature during hos-
pital stay was 37.7±4.6. The mean of WBCs was 
10.2±2.3, and the mean of ESR was 57.4±5.8. As 
regards wound culture, 16 (80%) of patients were 
positive. Mean of additional days spent in hospital 
was 16.6±3.1. Infection was superficial and deep in 
16 (80%) of patients (Table 4). 

Regarding this table, the most common cause 
of infection was Staphylococcus aureus (55%) fol-
lowed by Mixed organisms (30%) and equal per-
centages (5%) were Streptococcus sp., Proteus mi-
rabilis and No organism identified. (Table 5). 

Table (1): Distribution of demographic data among the studied 
group. 

Studied group 
N=20 

Age: 
Mean ± SD 54.7±8.9 

BMI: 
Mean ± SD 27.5±4.3 

Sex: 
Male 11 (55%) 
Female 9 (45%) 

SD: Standard Deviation. 

Table (2): Distribution of surgical data among the studied group. 

Studied group 
N=20 

Surgical duration (hours): 
Mean ± SD 5.93±.3 

EBL (ml): 
Mean ± SD 958±5.6 

Drain 7 (35%) 

EBL: Estimated blood loss. 

Table (3): Distribution of infection risk factor (RF) score among 
the studied group. 

Studied group 
N=20 

RF score: 
Mean ± SD 2.21±0.9 

SD: Standard Deviation. 

Table (4): Distribution of cases’ presentations on initial diagno-
sis among the studied group. 

Studied group 
N=20 

Postoperative day of diagnosis: 27.6±6.3 
Mean ± SD 

Temperature on admission: 
Mean ± SD 37.5±4.2 

Maximum temperature during 
hospital stay: 

Mean ± SD 37.7±4.6 

WBC: 
Mean ± SD 10.2±2.3 

ESR: 
Mean ± SD 57.4±5.8 

Wound culture 16 (80%) 

Add hospital days: 
Mean ± SD 16.6±3.1 

Location of infection: 
Superficial and deep 16 (80%) 
Superficial 4 (20%) 

SD: Standard Deviation. 

Table (5): Distribution of infections following operation after 
spinal instrumentation among the studied group. 

Studied group 
N=20 

Staphylococcus aureus 11 (55%) 

Streptococcus sp. 1 (5%) 

Proteus mirabilis 1 (5%) 

Mixed organisms 6 (30%) 

No organism identified 1 (5%) 

Fig. (1): Distribution of postoperative infection among the stud-
ied group. 
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Discussion 

Our current study showed that the mean age 
of the studied group was 54.7±8.9 years, the mean 
BMI of the studied group was 27.5±4.3, 55% of pa-
tients were male, and 45% were female. 

This aligns with the findings of Levi AD et al. 
[10] , who aimed to assess the management of in-
fections following surgery following spinal instru-
mentation. They stated a mean age of the subjects 
at 57.3 years (range 34–83 years). Among the 17 
cases of infection, there were ten males and seven 
females. 

Kalfas F et al. [11] aimed to investigate infec-
tions associated with spinal instrumentation, report-
ing a study population of twenty-seven males and 
twenty-four females. The average age at the time of 
index surgery was 61.2 years, with a range of forty-
eight to eighty-three years. 

In the current research, we found that the mean 
surgical duration of the studied group was 5.93±.3, 
the mean EBL of the examined group was 958±5.6, 
and 35% of patients had the drain that had been im-
plemented into the wound prior to closure. 

In conjunction with our findings, Levi AD et 
al. [10] stated that the mean time of instrumentation 
procedures that resulted in infection was 5.29 hours, 
with a mean estimated blood loss of 956 milliliters. 
In seven of the seventeen cases, a drain has been 
placed into the wound prior to closure. 

As well, Perry JW et al. [12], who stated that the 
mean length of surgery was 6 hours in the infected 
group. 

We found that the mean RF score of examined 
groups was 2.21±0.9. 

Our results are supported by Levi AD et al. [10], 
who reported that the mean RF score was 2.18 in 
cases that progressed an infection. 

Our results showed that the mean number of 
days from operation to clinical presentation was 
27.6±6.3, the mean temperature on admission 
was 37.5±4.2, while the mean maximum tem-
perature during hospital stay was 37.7±4.6. As re-
gards laboratory investigation, the mean of WBCs 
was 10.2±2.3 × 106/ml, and the mean of ESR was 
57.4±5.8 mm/hour. As regards wound culture, 16 
(80%) of patients were positive. Mean of additional 
days spent in hospital was 16.6±3.1. As for the loca-
tion of infection, infection was superficial and deep 
in 16 (80%) of patients, while 4 (20%) of them had 
infection present superficially. 

Similarly, Levi AD et al. [10] observed that the 
average duration from operation to clinical pres-
entation was 27.6 days (range 4–120 days), with a 
mean readmission temperature of just 37.5 degrees 
Celsius. Throughout the 

2nd 
 admission, higher tem-

peratures were more prevalent than the 
1st 

 admis-
sion temperatures. The mean WBC count upon ad-
mission was 10.2 (×10^6/ml), with a range of 5 to 
22.9 (×10^6 cells/ml). The erythrocyte sedimenta-
tion rate has been increased in all five of the seven-
teen cases tested, with a mean of 57.4 millimeters 
per hour (normal range 0–20 millimeters per hour) 
and a range of forty-five to eighty-four millimeters 
per hour. Conversely, the cultures yielded positive 
results in all cases. 

However, Kalfas F et al. [11] reported that infec-
tion was superficial in 82.3% and deep in 17.7% of 
the studied cases. 

Concerning the distribution of infections follow-
ing surgery following spinal instrumentation within 
the examined group Our findings indicated that the 
predominant source of infection was Staphylococ-
cus aureus. 

Kalfas F et al. [11] stated that Staphylococcus 
spp. (36 isolates; 70.6%) were the predominant cul-
prits. 

Sierra-Hoffman M et al. [13] aimed to evaluate 
the efficacy of managing spinal instrument infec-
tions following surgery using antibiotics as well as 
irrigation and debridement alone, without removal 
of hardware. They stated that methicillin-sensitive 
Staphylococcus aureus (MSSA) was the most fre-
quently isolated organism. 

Moreover, Fang XT and Wood KB [14] aimed 
to assess the clinical efficacy of treatment for fol-
lowing surgery spinal infections following instru-
mented spine fusion with extensive debridement or 
implant removal. They stated that the predominant 
bacteria, Staphylococcus aureus, has been identified 
in 17 patients (40.9%). 

Conclusion: 
We determined that wound infections constitute 

a significant complication of spinal operations, in-
cluding equipment. The most common cause of in-
fection was Staphylococcus aureus. Infection was 
superficial and deep in 16 (80%) of the patients, 
while 4 (20%) of them had superficial infections. 

References 

1- TSANTES A.G., PAPADOPOULOS D.V., VRIONI G., 
SIOUTIS S., SAPKAS G., BENZAKOUR A., BENZA-
KOUR T., ANGELINI A., RUGGIERI P. and MAVRO- 



Khalid A. Karam, et al. 471 

GENIS A.F.: Spinal infections: An update. Microorgan-
isms, Mar 27; 8 (4): 476, 2020. 

2- ATESOK K., PAPAVASSILIOU E., HEFFERNAN M.J., 
TUNMIRE D., SITNIKOV I., TANAKA N., RAJARAM 
S., PITTMAN J., GOKASLAN Z.L., VACCARO A. and 
THEISS S.: Current strategies in prevention of postopera-
tive infections in spine surgery. Global spine journal, Apr. 
10 (2): 183-94, 2020. 

3- TAN T., LEE H., HUANG M.S., RUTGES J., MARION 
T.E., MATHEW J., FITZGERALD M., GONZALVO A., 
HUNN M.K., KWON B.K. and DVORAK M.F.: Prophy-
lactic postoperative measures to minimize surgical site in-
fections in spine surgery: Systematic review and evidence 
summary. The Spine Journal, Mar. 1; 20 (3): 435-47, 2020. 

4- PALMOWSKI Y., BÜRGER J., KIENZLE A. and TRAM-
PUZ A.: Antibiotic treatment of postoperative spinal im-
plant infections. Journal of Spine Surgery, Dec. 6 (4): 785, 
2020. 

5- ZHOU J., WANG R., HUO X., XIONG W., KANG L. and 
XUE Y.: Incidence of surgical site infection after spine sur-
gery: A systematic review and meta-analysis. Spine, Feb 1; 
45 (3): 208-16, 2020. 

6- CORONA-CEDILLO R., SAAVEDRA-NAVARRETE 
M.T., ESPINOZA-GARCIA J.J., MENDOZA-AGUILAR 
A.N., TERNOVOY S.K. and ROLDAN-VALADEZ E.: 
Imaging assessment of the postoperative spine: An updated 
pictorial review of selected complications. BioMed Re-
search International, 2021 (1): 9940001, 2021. 

7- ABOLA M.V., LIN C.C., LIN L.J., SCHREIBER-
STAINTHORP W., FREMPONG-BOADU A., BUCK-
LAND A.J. and PROTOPSALTIS T.S.: Postoperative  

prophylactic antibiotics in spine surgery: A propensity-
matched analysis. JBJS, Feb. 3; 103 (3): 219-26, 2021. 

8- GARRIDO E. and ROSENWASSER R.H.: Experience 
with the suction-irrigation technique in the management of 
spinal epidural infection. Neurosurgery, Jun. 1; 12 (6): 678-
9, 1983. 

9- GEPSTEIN R. and EISMONT F.J.: Postoperative spine 
infections, in Garfin SR (ed): Complications of Spine Sur-
gery. Baltimore: Williams & Wilkins, pp 302–322, 1989. 

10- LEVI A.D., DICKMAN C.A. and SONNTAG V.K.: Man-
agement of postoperative infections after spinal instrumen-
tation. Journal of Neurosurgery, Jun. 1; 86 (6): 975-80, 
1997. 

11- KALFAS F., SEVERI P. and SCUDIERI C.: Infection with 
spinal instrumentation: A 20-year, single-institution experi-
ence with review of pathogenesis, diagnosis, prevention, 
and management. Asian Journal of Neurosurgery, Dec. 14 
(04): 1181-9, 2019. 

12- PERRY J.W., MONTGOMERIE J.Z., SWANK S., GIL-
MORE D.S. and MAEDER K.: Wound infections fol-
lowing spinal fusion with posterior segmental spinal in-
strumentation. Clinical infectious diseases, Apr. 1; 24 (4): 
558-61, 1997. 

13- SIERRA-HOFFMAN M., JINADATHA C., CARPENTER 
J.L. and RAHM M.: Postoperative instrumented spine in-
fections: A retrospective review. Southern medical journal, 
Jan. 1; 103 (1): 25-30, 2010. 

14- FANG X.T. and WOOD K.B.: Management of postopera-
tive instrumented spinal wound infection. Chinese Medical 
Journal, Oct. 20; 126 (20): 3817-21, 2013. 




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

