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OZET

Amag: Lomber enstriimantasyon cerrahisini takiben yara iyilesmesi siireci ile iliskili birgok faktor vardir.
Bunlarin basinda beyin omurilik sivisi fistiilii, ameliyat siiresi, kanama miktari, diyabet, obezite, sigara
kullanmmi, hemoglobin diisiikligii, steroid kullanilmast, eslik eden malignite varhgr gelmektedir. Bu ¢alismada
hastaya ait risk faktorlerinden bagimsiz olarak, operasyon siiresi ve ortaya g¢ikan eritrosit siispansiyonu
transfiizyon ihtiyacinimn yaraiyilesmesine olan etkisinin incelenmesi arastirilmistir. Yontem: 2020-2022 yillart
arasinda 4 seviye ve altinda lomber enstriimantasyon cerrahisi uygulanan 490 hasta galismaya dahil edilmistir.
Hastalarin 362’°sikadin 128’1 erkektir. Ortalama cerrahi siire ve eritrosit siispansiyon ihtiyaci parametrelerinin
cerrahi alan enfeksiyonu gelismesi tizerine olan etkisi aragtirilmistir. Bulgular: 14 hastada (%2,8) kesi yeri
enfeksiyonu goriilmiistiir. Kesi yeri enfeksiyonu gelisen 14 hastanin 12'sini ES verilmis olan hastalar
olusturmaktadir. Kesi yeri enfeksiyonu gelisen 14 hastanin operasyon siiresi ortalamasi 120 dakika olarak
bulunmus iken, kesi yeri enfeksiyonu olmayan grupta ortalama ameliyat siiresi 90 dakika olarak bulunmustur.
Kesi yeri enfeksiyonu ile eritrosit siispansiyonu transfiizyonu arasinda anlaml iliski vardir ve eritrosit
transfiizyonu verilmis olanlarda kesi yeri enfeksiyonu ile karsilagilmasi oran1 daha yiiksektir (p<0,001). Kesi
yerienfeksiyonu gelismesi ile operasyon siiresi uzamasiagisindan bakildigindaise goriilmektedir ki enfeksiyon
gelisenlerde ortalama ameliyat siiresi daha uzundur. (p=0,001) Sonu¢: Hastaya bagh risk faktorlerinden
bagimsiz olarak bakildiginda; cerrahi siiresinin kisa olmasi ve eritrosit siispansiyonu transfiizyon ihtiyaci
gerekmemesi yara yeri enfeksiyonunu azaltmaktadir.

Anahtar kelimeler: Cerrahi siire, Eritrosit sispansiyonu, Kesi yeri enfeksiyonu

ABSTRACT

Aim: Many factors are related to wound healing after lumbar instrumentation surgery. These include
cerebrospinal fluid fistula, duration of surgery, amount of bleeding, diabetes, obesity, being a smoker, low
haemoglobin levels, steroid administration, and accompanying malignancy. This study aims to investigate the
effect of surgery duration and the need for erythrocyte suspension transfusion on wound healing, regardless of
the patient's risk factors. Methods: 490 patients who underwent lumbar instrumentation surgery at four levels
or below by a single surgeon between 2020 and 2022 were included in the study. 362 of 492 patients were
female, and 128 were male. The relationship between the average surgical duration, erythrocyte suspension
requirement parameters, and surgical wound infection rates was investigated. Results: Surgical wound
infection was observed in 14 patients (2.8%). Of these 14 patients, 12 had a history of erythrocyte suspension
transfusion. The average surgical duration for the 14 patients with surgical wound infection was 120 minutes,
while 90 minutes for the group without surgical wound infection. There is a correlation between erythrocyte
suspension transfusion and surgical wound infection, with a higher infection rate observed in patients with an
erythrocyte transfusion history (p<0.001). Additionally, there is a correlation between the development of
surgical wound infection and prolonged surgical duration, as patients who experience an infection tend to have
longer surgical durations (p=0.001). Conclusion: Considered independently of patient-related risk factors,
short surgical time and no need for erythrocyte suspension transfusion reduce wound infection.
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INTRODUCTION
Postoperative surgical wound
infections after lumbar instrumentation surgery
are among the most challenging complications
that require extended hospitalization. Obesity,
diabetes, smoking, malignancy, steroid use,
malnutrition, and poor hygiene can affect
wound healing after surgery (1, 2). Moreover,
the size of the surgical area, amount of bleeding,
duration of surgery, cerebrospinal fluid (CSF)
leakage intothe surgical site due to dural injury,
and the use of prophylactic or postoperative
antibiotics also affect the surgical wound
infections (3-5). The most common
microorganisms that cause surgical wound
infections are  Staphylococcus  aureus,
Staphylococcus epidermidis, and methicillin-
resistant Staphylococci (6). The aim of this
study was to show the critical role of decreasing
the duration of the surgical procedure and
minimizing the utilization of erythrocyte
suspension (ES) transfusions to effectively
lower the incidence of surgical wound

infections after lumbar spinal surgery.

MATERIAL AND METHODS

Between 2020 and 2022, 490 patients
who had undergone surgery and instrumented
for four lumbar vertebral levels or below were
included in the study. The mean operative
duration, ES transfusion history distributions,
and mean age and gender distribution of
patients were measured.

As part of the preoperative protocol, all

patients were administered a prophylactic dose

of cefazolin to ensure surgical prophylaxis.
Posterior opening for skin and muscles was
performed after appropriate surgical field
sterilization. Lumbar instrumentation under
fluoroscopic guidance, total laminectomy, and
foraminotomy was performed wusing a
microsurgical technique. In patients who
developed cerebrospinal fluid leakage due to
dural tears during the surgery, routine dural
repair was performed. Aftersurgical procedures
were completed, drains were inserted in 434
patients, and the operation was completed.
Patients with drains were monitored with the
drain for two days after surgery, and then the
drain was removed under appropriate sterile
conditions. Patients, on average, remained
hospitalized for four days following the surgery.
Patients who experienced cerebrospinal fluid
leakage duringthe surgery or received 1 unitor
more of erythrocyte suspension were given
prophylactic cefazolin (2x1 gram
intravenously) for three days post-surgery.

The surgical duration and need for ES
transfusion during the operation were
investigated and noted based on the surgical
records and patients' files. In addition, the
relationship between operation time and
transfusion history parameters, and the
development of surgical wound infections was
investigated.

This retrospective study was approved
by the Clinical Research Ethics Committee of
Ankara  University

21/03/2022, no. 104-164-22).

(Confirmation  date

Statistical Analysis:
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SPSS 22.0 software program for
Windows used for statistical analysis. The
Mann-Whitney U test was used to find the
relationship between infection and surgical
duration, and the Chi-square test was used to
assess the association between infection and ES
transfusion. Statistical significance was defined

as a p-value of less than 0.05.

RESULTS

Among the 490 patients who underwent
surgery, 14 (2.8%) developed surgical wound
infections on average 3 days (3 £ 1.06) after

surgery. A microbial etiological agent

identification was pursued by collecting wound
swab cultures from patients who developed a
surgical wound infection. According to the
Department of infectious diseases
recommendations, these patients were treated
with antimicrobial agents. Of the 14 patients
with surgical wound infection, 4 had
Staphylococcus epidermidis growth in their
wound cultures. Microbial growth was not
detected in the swab cultures obtained from the
remaining ten patients. None of these patients
required wound debridement during follow-up,
and all 14 patients achieved wound healing after
an average of four weeks of intravenous

antibiotic treatment (Table 1).

Table 1. The distribution of patients in the wound infection and non-infection groups

SWI (+) SWI (-)
14 476
Patients (F/M) (10/4) (352/124)
Average age(F/M) (63.2/60.4) (60.1/58.7)
Number of patients who developed CSF leak 2 10
Surgical duration (minutes) 120+30 90 +30
Number of patients who received ES transfusion 12 78

F: Female, M: Male, SWI: Surgical wound infection, CSF: Cerebrospinal fluid, ES: Erythrocyte suspension

A total of 90 patients required ES
transfusion, and among these 90 patients, 78 did
not develop surgical wound infections, while 12

patients developed surgical wound infections.

The results obtained from this study indicate
that among the total of 14 patients who
developed surgical wound infections, 12 had a

history of ES transfusion. There is a relationship
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between the development of infection and the
history of ES transfusion (p<0.001), and
infection rates are higher in patients who
received ES transfusion.

The average surgical duration was 90
minutes (90£29.96) in 476 patients who did not
develop surgical wound infections, whereas, in
14 patients who developed surgical wound
infections, the average surgical time was found
to be 120 minutes (120 + 28.82). There is a
correlation between the development of
infection and the length of surgical time;
surgical time is longer in patients who develop

wound infections (p=0.001).

DISCUSSION

Our study found that the mean surgical
duration was calculated as 120 £ 30 minutes,
shorter than the durations reported in the
literature. For the 14 patients who had surgical
wound infections, the mean surgery time was
120 minutes. In patients who did not develop
surgical wound infection, the mean surgery time
was 90 minutes. Assurgical duration increases,
the risk of infection also increases. Prolonged
surgical duration also indirectly leads to the
need for ES transfusion, which further increases
the risk of wound infection. These findings
align with previous studies reported in the
literature.  Prolonged surgical  duration,
increased bleeding, and the need for ES
transfusion increases the risk of surgical wound
infection.

There have been numerous
investigations in the literature regarding the

occurrence of surgical wound infections after

spinal instrumentation. Xing et al. reported a
systematic review of 36 studies and identified
46 risk factors for the development of infections
(7). The incidence of surgical wound infections
following spinal instrumentation varies widely
across different case series, ranging from 1% to
10%. This wide range can be attributed to
numerous independent factors affecting wound
healing and variations in the number of patients
included in each study (7). Liu et al. identified
age, diabetes, use of hormones, and drainage
duration of more than two days as independent
risk factors that affect the occurrence of surgical
site infections. In their series of 296 cases, the
number of surgical site infections was reported
to be 29 (9.8%) (1). Deng et al., which included
a series of 2252 cases, reported that male
gender, diabetes, and the presence of coronary
artery disease increase the risk of surgical site
infections following spinal instrumentation
surgery (8). Hijaz-Gomes et al. reported a
surgical site infection rate of 3.9% in their study
that included 892 patients and noted that
patients with an operative duration exceeding
150 minutes had a higher incidence of surgical
wound infection (9). Kim et al. similarly
reported an increased risk of infection with
longer spinal surgeries. In their study of patients
undergoing single-level lumbar fusion, the
average surgical time was reported to be 197 +
105 minutes, and it was emphasized that
surgeries lasting longer than 5 hours might
require re-operation due to surgical infection
(10).

When examining the most extensive
case series in the literature investigating the

association between ES transfusion and spinal
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surgical site infection, Kato et al. reported that
the transfusion of ES is a risk factor for surgical
wound infections (4). Likewise, Woods et al.
observed a higher incidence of surgical wound
infections in patients who received red blood
cell transfusions. In their study of 1799 patients,
the surgical site infection rate was 3.1% (11). In
their analysis of 3,721 cases, Jannsen et al.
highlighted an increase in spinal surgical site
wounds and urinary tract infections in patients
with a transfusion history of ES. The study
included 45 patients who received ES, with 1

unit given to 40 patientsand two unitsgiven to

5 patients. Of these patients, 6 developed

surgical site infections (12).

CONCLUSION

Prolonged surgical duration and the
need for erythrocyte transfusion are associated
with developing surgical wound infections.
Conversely, reducing the operation time and
blood loss can lower the occurrence of surgical
wound infections.
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