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Objective: An increase in white blood cell 

(WBC) count can indicate the presence of 

infection, inflammation, or immune 

disorder. Some patients may have 

elevated WBC counts without any 

symptoms. The objective of this study is 

to determine association between 

asymptomatic leukocytosis with 

postoperative outcomes following 

salivary gland excision (SGE). 

Study Design: Retrospective database 

study.

Methods: The 2005-2018 National 

Surgical Quality Improvement Program 

database was queried for all patients 

undergoing SGE. Patients with 

preoperative sepsis, septic shock, 

pneumonia, wound infection, 

disseminated cancer, renal failure, and 

history of chronic steroid use were 

excluded. Cases were grouped into 

leukocytosis (> 11k/µL) or normal WBC 

(<11k/µL). Univariate and multivariate 

analyses were performed. 

Results: A total of 18,416 patients 

underwent salivary gland excision, of 

which 12,553 patients had valid 

preoperative WBC values. 664 patients 

(5.29%) had preoperative leukocytosis. 

Adjusting for confounding variables, 

multivariate regression analysis showed 

association between leukocytosis and all 

postoperative complications (OR: 2.084 

(1.604-2.707), p<0.01). Specifically, 

leukocytosis was significantly associated 

with superficial surgical site infection 

(OR: 2.304 (1.523-3.485), p<0.001), 

pneumonia (OR: 3.552 (1.863-6.775), 

p<0.01), bleeding transfusion (OR: 2.432 

(1.580-3.741), p<0.01), and DVT 

requiring therapy (OR: 6.269 (1.734-

22.665), p=0.005).

Conclusions: Our study demonstrates 

that patients with preoperative 

asymptomatic leukocytosis are at risk of 

experiencing postoperative 

complications. Elevated WBC count in 

asymptomatic patients could indicate 

need for increased monitoring. 

• Sample Size: 18,416 patients
• Valid WBC Count: 12,553 patients
• Asymptomatic Preoperative Leukocytosis: 664 (5.3%) 

patients

• Leukocytosis was associated with all 
complications, especially superficial surgical site 
infection, pneumonia, bleeding transfusion, and 
deep vein thrombosis.

• These findings are similar to literature examining 
preoperative leukocytosis in cardiac surgery.1 It is 
plausible that the presence of leukocytosis 
represents subclinical inflammation and therefore 
the trauma of surgery overwhelms the ability to 
maintain an immunocompetent state, leading to 
infection and pneumonia.

• We found that blood transfusions were associated 
with preoperative asymptomatic leukocytosis. A 
plausible explanation is these patients may have 
been dehydrated prior to surgery, and a bleeding 
complication in these patients exacerbates the 
need for a blood transfusion. Studies have shown 
the increased association between asymptomatic 
leukocytosis and dehydration4-6. Additionally, 
studies have shown association with poor 
nutrition index.

•  Future studies can analyze malnutrition by 
assessing albumin values in patients with 
asymptomatic leukocytosis undergoing head and 
neck procedures.

The 2005-2018 National Surgical Quality 
Improvement Program database was queried 
for all patients undergoing SGE. Cases were 
selected for salivary gland excision based on 
the following current procedural terminology 
codes: 42410, 42415, 42420, 42425, 42426, 
42440, and 42450. Patients with preoperative 
sepsis, septic shock, pneumonia, wound 
infection, disseminated cancer, renal failure, 
and history of chronic steroid use were 
excluded. Cases were grouped into 
leukocytosis (> 11k/µL) or normal WBC 
(<11k/µL). Complications included 
postoperative pneumonia, reintubation, acute 
renal failure, urinary tact infection, cardiac 
arrest, bleeding transfusion, myocardial 
infarction, sepsis, and c. difficile infection. 
Clotting complication included development of 
deep vein thrombosis (DVT) or pulmonary 
embolism (PE). Univariable chi square analysis, 
independent sample t-test, and multivariable 
logistic regression were performed 
appropriately using the SPSS software.

Our study demonstrates that patients with 

preoperative asymptomatic leukocytosis are at 

risk of experiencing postoperative 

complications. Consideration to monitor 

patients with elevated WBC count in 

asymptomatic patients prior to operating may 

be considered. Future studies examining 

impact of malnutrition may provide better 

answers.

• Increased white blood cell count can 
indicate the presence of an infection, 
inflammation, or immune system disorder. 
There has been a strong association 
between asymptomatic leukocytosis and 
preoperative dehydration and abnormal 
albumin levels. Additionally, studies show 
that the risk of postoperative ventilator 
dependence and unplanned intubation 
increases in the presence of asymptomatic 
leukocytosis.1 

• Literature exploring the association of 
asymptomatic leukocytosis and 
postoperative complications exists in cardiac 
and general surgical procedures. 1,2 However, 
there is dearth of studies exploring 
procedures in otolaryngology. 

• Although salivary gland excision is a 
common procedure and has low rates of 
adverse outcomes due to the improvement 
in surgical training and technology, 
complications include bleeding, infection, 
facial nerve damage, salivary fistula 
formation, and gustatory sweating.3

• The purpose of this study is to assess the 
association of an elevated white blood cell 
count in patients without symptoms of 
infection, inflammation, or immune 
disorders.
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Variable OR 95% CI P-Value

All Complications 2.084 1.604 – 2.707 <0.001

Surgical Complications

Superficial 
    Surgical Site  
    Infection

2.304 1.523 – 3.485 <0.001

Medical Complications

Pneumonia 3.552 1.863 – 6.775 <0.001

Bleeding 
     Transfusion

2.432 1.580 – 3.471 <0.001

DVT Requiring 
     Therapy

6.269 1.734 – 22.665 0.005

White Blood Cell Count and 
Complication Development

Leukocytosis Normal WBC
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Figure 1. Chi Square Analysis of White Blood Cell Count and All 
Complications

Figure 1. Chi Square Analysis of White Blood Cell Count and 
Individual Postoperative Complications

Table 1. Multivariable Regression of Leukocytosis as an 
Independent Predictor

P-Value <0.001

P-Value <0.001

P-Value <0.001

P-Value <0.001

P-Value = 0.007

67%33%
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