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Abstract

Background: The association of comorbidities with perioperative outcomes

after transoral robotic surgery (TORS) is not well-defined in the literature.

Methods: Using the National Cancer Database, 4004 patients with T1-T2

oropharyngeal cancer between 2010 and 2017 were stratified based on

their Charlson–Deyo Comorbidity Class (CDCC). Thirty-day unplanned

readmissions, 30-day mortality, and 90-day mortality were compared using

chi-square test and logistic regression. Hospital length of stay (LOS) was

compared using the Kruskal–Wallis test.

Results: LOS was greater for patients with CDCC 2 or 3 compared to CDCC

0 or 1 (p < 0.001). Increasing age and CDCC ≥3 were associated with 30-day

mortality (CDCC ≥3: odds ratio [OR] 5.55, 95% confidence interval [CI] 1.59–
19.45). CDCC ≥3 (OR 2.61, 95%CI 1.09–6.27) was significantly associated with

30-day readmissions.

Conclusion: This national analysis demonstrates greater rates of unplanned

30-day readmissions, longer hospitalizations, and increased 30- and 90-day

mortality after TORS in patients with CDCC ≥3.
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1 | INTRODUCTION

The incidence of human papillomavirus (HPV)-associated
oropharyngeal cancer (OPC) has dramatically increased in
the last few decades, while the incidence of HPV-negative

OPC has decreased.1 As a result of the changing demo-
graphics of head and neck cancer, the oropharynx is now
the most commonly affected subsite of head and neck
cancer.1 After gaining approval from the United States
Food and Drug Administration in 2009, transoral robotic
surgery (TORS) has emerged as a valuable approach in
the surgical treatment of OPC with reduced morbidity
compared to open surgical approaches, and preserved
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oncologic outcomes in select patients compared to
(chemo)radiotherapy.2–4 National data indicate increasing
use of TORS for OPC, and a potential survival advantage
in patients that undergo TORS versus other approaches.5

Although there is agreement that comorbidities can
significantly impact patient outcomes, there is limited
available information on the predictive role of com-
orbidities on short-term outcomes after TORS. In
2017, Topf et al. investigated factors associated with
unplanned hospital readmissions following TORS in
their institutional review, although they did not explore
the role of comorbidities.6 There is conflicting evidence
regarding the impact of comorbidities on unplanned
readmissions in this population in more recent national
reviews. Using the Nationwide Readmissions Database,
Parhar et al. describe no association between com-
orbidities and readmissions following TORS, while Goel
et al. found a statistically significant association,
although their review included all patients with OPC
undergoing surgical treatment.7,8

The Charlson–Deyo Comorbidity Score was originally
developed to predict long-term mortality rates in the pres-
ence of multiple medical comorbidities and has been
well-validated to predict long-term mortality in patients
with cancer, including those with head and neck cancer.9

It is the comorbidity scoring system currently utilized by
the National Cancer Database (NCDB), and mapped by
secondary diagnostic codes. Using data from the NCDB,
our objective was to investigate the association between
medical comorbidities, measured by the Charlson–Deyo
Comorbidity Class (CDCC), and perioperative outcomes
following TORS for OPC including hospital length of stay,
unplanned 30-day hospital readmission rates, and 30- and
90-day mortality.

2 | MATERIALS AND METHODS

2.1 | Database information and patient
selection

After the study was determined to be exempt from institu-
tional review board review by Rutgers Robert Wood John-
son University Hospital in New Brunswick, we obtained
the 2017 participant user file from the NCDB to perform a
retrospective review of patients ≥18 years old diagnosed
with squamous cell carcinoma of the oropharynx undergo-
ing TORS. The NCDB is a national registry maintained by
the Commission on Cancer of the American College of
Surgeons and the American Cancer Society, which collects
cases from >1500 facilities and encompasses approxi-
mately 70% of newly diagnosed cancers in the
United States. There are established criteria to certify the

quality of the submitted data, as well as an application
process to obtain the data. After distribution of the data,
the Commission on Cancer of the American College of
Surgeons and the American Cancer Society are not
responsible for the analysis and conclusions presented.

We initially queried the NCDB for all patients
≥18 years old with an OPC treated between 2010 and
2017 using topographic and morphologic codes from the
International Classification of Disease for Oncology, 3rd
Edition. Histologic codes included squamous cell carci-
noma including variants (8070–8076, 8083). Topographi-
cal codes included the base of tongue [C01.9, C02.4],
tonsil/lateral pharyngeal wall [C09.0, C09.1, C09.8,
C09.9, C10.2] and other (soft palate [C05.1, C05.2], poste-
rior pharyngeal wall [C10.3], vallecula [C10.0], and over-
lapping lesion/not otherwise specified [C10.8, C10.9]).
The subset of patients undergoing TORS was identified
by the robotic surgical approach code. Patients were
excluded if they had distant metastatic disease (M1), T3
or T4 tumors, or missing data.

2.2 | Patient variables and statistical
analysis

Baseline patient characteristics included a comparison of
age, sex, race, insurance status, facility type, tumor site,
HPV status, and clinical T and N stage. Patients were strat-
ified based on CDCC: 0, 1, 2, ≥3. The CDCC was calcu-
lated based on the presence of certain diagnoses, weighted
and categorized by the following point system: 1 point:
cerebrovascular disease, chronic pulmonary disease, con-
gestive heart failure, dementia, diabetes without chronic
complications, mild liver disease, myocardial infarction,
peptic ulcer disease, peripheral vascular disease, rheuma-
tologic disease; 2 points: diabetes with chronic complica-
tions, hemiplegia or paraplegia, renal disease; 3 points:
moderate or severe liver disease; and 6 points: acquired
immunodeficiency syndrome.10 Patients were considered
HPV positive, by the NCDB variable indicating positive
testing for high-risk HPV type 16 or 18. Variables among
groups were then compared using the chi-square test or
Fischer exact test for categorical variables and analysis of
variation (ANOVA) or nonparametric equivalent for con-
tinuous variables depending on the distribution. Evaluated
perioperative outcomes included: 30-day unplanned
readmissions, hospital length of stay, 30-day mortality,
and 90-day mortality. Variables associated with unplanned
30-day readmissions, 30-day mortality, and 90-day mortal-
ity were analyzed using logistic regression. Variables that
were statistically significant (p < 0.10) on univariable test-
ing were then included in the initial multivariable logistic
regression model. A backward elimination procedure was
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used to obtain a model containing only predictor variables
whose coefficients were significant at the 0.05 level. Esti-
mated odds ratios (OR) and associated 95% confidence
intervals (CI) were calculated for each model. The associa-
tion between CDCC and hospital length of stay was also
evaluated as a categorical variable. Patients were stratified
into three groups: ≤2 days (25th percentile), 3–5 days, and
>5 days (75th percentile). For all analyses, the threshold
for statistical significance was set at p < 0.05. SPSS v26
software was used for data analysis (SPSS Inc., an IBM
Company, Chicago, IL).

3 | RESULTS

Once inclusion and exclusion criteria were specified per
the methods, our final sample included 4004 subjects.
Of these, 3143 patients (78.5%) had a CDCC of 0, 653
patients (16.3%) had a CDCC of 1, 145 patients (3.6%)
had a CDCC of 2, and 63 patients (1.6%) had a CDCC
≥3. Table 1 describes the baseline patient characteris-
tics stratified by CDCC. There were statistically signifi-
cant differences when comparing most baseline
characteristics in each CDCC, including age, race,

TABLE 1 Baseline patient characteristics by Charlson–Deyo Comorbidity Class (CDCC)

Characteristic CDCC 0, n = 3143 CDCC 1, n = 653 CDCC 2, n = 145 CDCC ≥3, n = 63 p-value

Age <0.001

Mean (SD) 59.0 (9.4) 62.4 (9.3) 64.9 (9.6) 63.8 (10.2)

Sex 0.397

Male 2638 (83.9%) 539 (82.5%) 117 (80.7%) 56 (88.9%)

Female 505 (16.1%) 114 (17.5%) 28 (19.3%) 7 (11.1%)

Race <0.001

White 2917 (92.8%) 580 (88.8%) 130 (89.7%) 53 (84.1%)

African American 138 (4.4%) 58 (8.9%) 11 (7.6%) 6 (9.5%)

Other 88 (2.8%) 15 (2.3%) 4 (2.8%) 4 (6.3%)

Insurance status <0.001

Private 2024 (64.4%) 302 (46.2%) 56 (38.6%) 14 (22.2%)

Medicaid 151 (4.8%) 48 (7.4%) 12 (8.3%) 7 (11.1%)

Medicare 823 (26.2%) 274 (42.0%) 64 (44.1%) 40 (63.5%)

Uninsured 44 (1.4%) 6 (0.9%) 4 (2.8%) 1 (1.6%)

Other/not specified 101 (3.2%) 23 (3.5%) 9 (6.2%) 1 (1.6%)

Facility type 0.006

Non-academic 514 (16.6%) 120 (18.4%) 35 (24.1%) 18 (29.0%)

Academic 2585 (83.4%) 531 (81.6%) 110 (75.9%) 44 (71.0%)

Tumor subsite 0.002

Base of tongue 1160 (36.9%) 243 (37.2%) 49 (33.8%) 25 (39.7%)

Tonsil 1772 (56.4%) 363 (55.6%) 72 (49.7%) 33 (52.4%)

Other 211 (6.7%) 47 (7.2%) 24 (16.6%) 5 (7.9%)

HPV status 0.279

Negative 942 (30.0%) 213 (32.6%) 52 (35.9%) 17 (27.0%)

Positive 1604 (47.3%) 322 (44.4%) 59 (38.1%) 30 (45.5%)

Unknown 703 (22.4%) 142 (21.7%) 37 (25.5%) 18 (28.6%)

Clinical T stage 0.042

T1 1576 (50.1%) 334 (51.1%) 67 (46.2%) 21 (33.3%)

T2 1567 (49.9%) 319 (48.9%) 78 (53.8%) 42 (66.7%)

Clinical N stage <0.001

N0: c0 855 (27.5%) 213 (33.0%) 58 (40.6%) 24 (38.7%)

N+: c1-3 2259 (72.5%) 433 (67.0%) 85 (59.4%) 38 (61.3%)
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insurance status, facility type, tumor subsite, clinical T
stage, and clinical N stage. No statistically significant
differences were found when comparing sex or HPV
status in each CDCC.

Figure 1 and Table 2 summarize the evaluated periop-
erative outcomes stratified by CDCC. The mean duration
of hospital stay increased by CDCC (p = 0.002). There
were significant differences in the duration of hospital
stay in patients with CDCC 0 and 1 versus CDC 2 and
3 (p < 0.001 for all); however, the difference between
CDCC 0 and 1 (p = 0.061) and CDCC 2 and 3 (p = 0.361)
was not statistically significant. When evaluated as a cat-
egorical variable, a significant association was seen with
CDCC and hospital length of stay groups. The proportion
of patients with a hospital stay ≤2 days decreased as
CDCC increased: CDCC 0 (n = 1155, 38.2%), CDCC
1 (n = 226, 35.8%), CDCC 2 (n = 44, 31.2%), CDCC
3 (n = 14, 22.2%), p = 0.001. Correspondingly, the pro-
portion of patients with a hospital stay of >5 days
increased from CDCC 0–2 and was similar between
CDCC 2 and 3: CDCC 0 (n = 525, 17.4%), CDCC
1 (n = 128, 20.3%), CDCC 2 (n = 46, 32.6%), CDCC
3 (n = 18, 28.6%), p = <0.001. Different cutoffs were also
explored with similar trends found. There were statisti-
cally significant differences between CDCC groups in
30-day mortality (CDCC 0: 0.7%, CDCC 1: 1.6%, CDCC 2:
1.4%, CDCC ≥3: 4.8%, p = 0.002) as well as 90-day mor-
tality (CDCC 0: 1.1%, CDCC 1: 2.4%, CDCC 2: 2.8%,
CDCC ≥3: 14.3%, p < 0.001). The difference in 30-day
readmissions between CDCC groups approached statisti-
cal significance (CDCC 0: 3.7%, CDCC 1: 3.5%, CDCC 2:
5.5%, CDCC ≥3: 9.5%, p = 0.068).

Table 3 describes the variables associated with
unplanned 30-day readmissions. On multivariable

analyses, CDCC ≥3 (OR 2.61, 95%CI 1.09–6.27) and
other/nonspecified insurance (OR 2.27, 95%CI 1.14–4.49)
were independently associated with unplanned 30-day
readmissions, relative to CDCC 0 and private insurance,
respectively.

Tables 4 and 5 describe the variables associated with
30- and 90-day mortality, respectively. Due to the low
number of events (i.e., 36 deaths) in 30-day mortality out-
come, results of the multivariable analyses are not
reported owing to concerns of model overfitting. Relative
to CDCC 0, CDCC ≥3 was associated with higher 30-day
mortality on univariable analyses (CDCC 1: OR 2.55, 95%
CI 1.22–5.31; CDCC 2: OR 3.14, 95%CI 0.93–10.65; CDCC
≥3: OR 7.43, 95%CI 2.16–25.59). Relative to CDCC
0, CDCC 1 and CDCC ≥3 were associated with higher
90-day mortality (CDCC 1: OR 2.08, 95%CI 1.14–3.78;
CDCC 2: OR 2.35, 95%CI 0.89–6.22; CDCC ≥3: OR 12.16,
95%CI 5.45–27.15).

4 | DISCUSSION

Given the increasing incidence of HPV-associated OPC
and the growing national utilization of TORS, gaining
insight into predictive factors of perioperative outcomes
following TORS is important from a clinical and
economic standpoint.1,5 One factor that has not been
well-explored in the literature is how comorbidities spe-
cifically affect short-term outcomes following TORS. In
our study, we performed a comprehensive investigation
into the association between comorbidities and multiple
perioperative outcomes, including hospital length of stay,
unplanned 30-day readmissions, and 30- and 90-day mor-
tality using the NCDB.

FIGURE 1 Rate of unplanned 30-day readmissions, 30 day mortality, 90 day mortality by Charlson–Deyo Comorbidity Class (CDCC)
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Inpatient hospital care currently makes up one-third
of health care costs, with an average cost of $2607 per
day in the United States.11 As a result there is significant
interest in reducing unnecessary days in the hospital
postoperatively. Hospital length of stay after TORS may
be affected by a number of variables and reported rates
vary significantly in the literature. Richmon et al.
described an institutional protocol for rapid discharge
after TORS with a mean hospital LOS of 1.5 days in a
cohort of 94 patients.12 Increased medical comorbidities
and delayed initiation of oral diet were the only factors
predictive of a longer hospital stay in their study.12 Simi-
lar to their results, we found a significant relationship
between CDCC and hospital length of stay. The propor-
tion of patients with a rapid discharge after TORS
(≤2 days) decreased as CDCC increased. This may theo-
retically be due to delayed oral diet initiation or pain con-
trol, which may present a challenge in patients with
more comorbidities, as common analgesics may be con-
traindicated in patients with certain medical conditions.
Similarly, the proportion of patients with a prolonged
hospital stay (>5 days) increased from CDCC 0 to 2, and
was similar between CDCC 2 and ≥3. This finding would
most likely be attributed to the increased risk of perioper-
ative medical and surgical complications in patients with
higher comorbidity burden, although this information is
not available in the NCDB.13

Similar to the additional costs incurred with longer hos-
pital stays, unplanned readmissions in surgically treated
patients with oropharyngeal or laryngeal cancer have been
associated with an increased cost of $15000.14 Understand-
ing predictors of unplanned readmissions allows identifica-
tion of high-risk patients and optimization of discharge

planning. Topf et al. performed the first investigation into
risk factors for unplanned 30-day admissions after TORS.6

These occurred in 7.7% of patients, most commonly due to
bleeding, dehydration, and uncontrolled pain, but their
analysis did not investigate the potential impact of com-
orbidities on readmissions.6 In more recent national
reviews, there is conflicting evidence. Using the Nation-
wide Readmissions Database, Parhar et al. describe no
association between comorbidities and readmissions fol-
lowing TORS, while Goel et al. found a statistically signifi-
cant association, although their review included all
patients with OPC undergoing surgical treatment.7,8 In our
cohort, unplanned 30-day readmissions were indepen-
dently associated with a CDCC ≥3. Given that oropharyn-
geal bleeding is generally the most common reason for
unplanned readmissions after TORS, the increased risk of
bleeding in the presence of medical comorbidities is
multifactorial. These patients may have platelet dysfunc-
tion or coagulopathies, especially in those with hepatic or
renal conditions. Alternatively, patients with cardiovascu-
lar disease may be at increased risk of bleeding due
to utilization of anticoagulants or antiplatelet agents.6,15 Of
note, the NCDB only captures readmissions to the
index hospital, which translates to the lower reported
rates of readmissions seen in the NCDB versus the Nation-
wide Readmissions Database. Other common causes for
unplanned readmissions after TORS include dehydration
and pain control. Rehydration may be more complex
in patients with certain medical comorbidities and
require admission as opposed to management in the emer-
gency department alone. Parhar et al. stratified CDCC dif-
ferently and did not separately analyze CDCC ≥3, which
may account for the differences in results between studies.7

TABLE 2 Perioperative outcomes by Charlson–Deyo Comorbidity Class (CDCC)

Characteristic CDCC 0, n = 3392 CDCC 1, n = 726 CDCC 2, n = 155 CDCC ≥3, n = 66 p-value

Unplanned 30-day readmission rate 0.068

115 (3.7%) 23 (3.5%) 8 (5.5%) 6 (9.5%)

Mean hospital length of stay (SD) 0.002

4.1 (5.3) 4.5 (7.9) 5.4 (6.0) 5.7 (6.0)

Duration of hospital stay <0.001

0–2 days 1155 (38.2%) 226 (35.8%) 44 (31.2%) 14 (22.2%)

3–5 days 1343 (44.4%) 278 (44.0%) 51 (36.2%) 31 (49.2%)

≥5 days 525 (17.4%) 128 (20.3%) 46 (32.6%) 18 (28.6%)

30-day mortality rate 0.002

21 (0.7%) 10 (1.6%) 2 (1.4%) 3 (4.8%)

90-day mortality rate <0.001

32 (1.1%) 15 (2.4%) 4 (2.8%) 9 (14.3%)

Abbreviation: CI, confidence interval.
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The CDCC was originally developed to predict long-
term mortality rates in the presence of multiple medical
comorbidities, and has been modified over time.16,17 It
has been well-validated to predict long-term mortality in
patients with cancer, including those with head and neck
cancer.9 Given the low perioperative mortality after

TORS, national databases provide sufficient patient num-
bers to allow an analysis of predictive factors that would
otherwise require pooling data from a significant number
of institutions. In this study, CDCC 1 and ≥3 were associ-
ated with increased 90-day mortality, while only CDCC
≥3 was associated with 30-day mortality after TORS.

TABLE 3 Variables associated with unplanned 30-day readmission

Characteristic

Univariable analyses Multivariable analyses

Odds ratio 95% confidence interval Odds ratio 95% confidence interval

CDCC

0 Ref. Ref.

1 0.96 0.61 1.52 0.92 0.58 1.46

2 1.54 0.74 3.21 1.44 0.69 3.04

≥3 2.77 1.17 6.56 2.61 1.09 6.27

Age (per 1 year) 1.01 0.99 1.03

Sex

Male Ref.

Female 0.86 0.54 1.37

Race

White Ref.

African American 1.14 0.57 2.27

Other 1.48 0.64 3.42

Insurance status

Private Ref. Ref.

Medicaid 0.67 0.27 1.67 0.64 0.26 1.60

Medicare 1.37 0.97 1.95 1.31 0.92 1.88

Uninsured 0.53 0.07 3.87 0.51 0.07 3.72

Other/not specified 2.31 1.17 4.56 2.27 1.14 4.49

Facility type

Academic Ref.

Non-academic 1.06 0.68 1.64

Tumor subsite

Base of tongue 0.89 0.63 1.27

Tonsil Ref.

Other 1.07 0.58 1.98

HPV status

Positive Ref.

Negative 1.06 0.74 1.53

Unknown 0.76 0.48 1.18

Clinical T stage

T1 Ref.

T2 1.39 1.00 1.93

Clinical N stage

N0: c0 Ref.

N+: (c1–c3) 0.94 0.66 1.34
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Age was the only other clinical variable associated with
perioperative mortality. The perioperative mortality rate
for all surgically treated patients with head and
neck cancer was recently reported as 0.84% by Bukatko
et al. using the NCDB.18 In their review, the clinical

variables with the strongest relationship with perioperative
mortality were CDCC and tumor stage.18 Catastrophic oro-
pharyngeal bleeding has been reported as a rare source of
major perioperative morbidity and mortality after TORS.
In a survey of TORS surgeons in 2013, there were a total

TABLE 4 Variables associated with 30-day mortality

Characteristic

Univariable analyses

Odds ratio 95% confidence interval

CDCC

0 Ref.

1 2.55 1.22 5.31

2 3.14 0.93 10.65

≥3 7.43 2.16 25.59

Age (per 1 year) 1.07 1.04 1.11

Sex

Male Ref.

Female 0.77 0.30 1.99

Race

White Ref.

African American 0.96 0.23 4.01

Other a

Insurance status

Private Ref.

Medicaid 1.70 0.38 7.57

Medicare 3.26 1.63 6.54

Uninsured a

Other/not specified 2.78 0.62 12.44

Facility type

Academic Ref.

Non-academic 1.94 0.97 3.96

Tumor subsite

Base of tongue 0.69 0.32 1.46

Tonsil Ref.

Other 2.15 0.87 5.35

HPV status

Positive Ref.

Negative 1.41 0.62 3.21

Unknown 2.64 1.23 5.66

Clinical T stage

T1 Ref.

T2 1.23 0.65 2.34

Clinical N stage

N0: c0 Ref.

N+: (c1–c3) 0.41 0.21 0.77

aZero events in the group.
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of 6 (0.3%) perioperative mortalities out of 2015 cases, all
due to postoperative bleeding.19 More recently, prophylac-
tic arterial ligation has been shown in multiple systematic
reviews to be associated with a reduced risk of major and
severe bleeding after TORS.20,21

Our study included a number of limitations. As with
all studies involving national databases, selection bias,
incomplete data, and coding errors limit its use. Addi-
tionally, prior studies have demonstrated that the NCDB
may underestimate patient comorbidity information,

TABLE 5 Variables associated with 90-day mortality

Characteristic

Univariable analyses Multivariable analyses

Odds ratio 95% confidence interval Odds ratio 95% confidence interval

CDCC

0 Ref. Ref.

1 2.52 1.40 4.55 2.08 1.14 3.78

2 3.37 1.29 8.76 2.35 0.89 6.22

≥3 15.71 7.17 34.42 12.16 5.45 27.15

Age 1.07 1.05 1.10 1.06 1.03 1.09

Sex

Male Ref.

Female 1.19 0.63 2.23

Race

White Ref.

African American 2.24 1.01 4.98

Other 1.21 0.29 5.02

Insurance status

Private Ref.

Medicaid 3.20 1.28 8.02

Medicare 3.30 1.90 5.70

Uninsured a

Other/not specified 2.59 0.76 8.79

Facility type

Academic Ref.

Non-academic 1.89 1.09 3.27

Tumor subsite

Base of tongue 0.80 0.45 1.42

Tonsil Ref.

Other 2.83 1.45 5.53

HPV status

Positive Ref.

Negative 1.39 0.73 2.64

Unknown 2.76 1.54 4.98

Clinical T stage

T1 Ref.

T2 1.57 0.94 2.60

Clinical N stage

N0: c0 Ref.

N+: (c1–c3) 0.41 0.25 0.66

aZero events in the group.
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which is drawn from hospital discharge face sheets.10 As
mentioned above, readmissions to nonindex facilities are
not captured, which underestimates the readmission rate.
Hospital length of stay may be also affected by variables
not available in the NCDB including additional complex
reconstruction, tracheostomy, or gastrostomy tube place-
ment. Information on previous treatment is not available
in the NCDB. Specifically, previous radiation therapy has
been shown to be a risk factor for postoperative hemor-
rhage after TORS, which may affect the perioperative var-
iables investigated in this study, but was unable to be
taken into account in analyses.22 Finally, information on
the presence of specific medical comorbidities is not
available in the NCDB, only the CDCC. It is likely that
certain conditions (e.g., those that require antithrombotic
medications) would be associated with comparatively
worse perioperative outcomes in this patient population.

In summary, the presence of medical comorbidities
increases the complexity of care in patients with oropha-
ryngeal cancer undergoing TORS. Perioperative outcomes
are significantly worse in those with CDCC ≥3, who had
an alarmingly high 90-day mortality of 14%. Although this
represents a small number of patients and the overall mor-
tality rate remains low in other groups, significant caution
should be exercised in this population. However, alterna-
tives may be limited as increased comorbidity burden may
be a contraindication to chemotherapy. Treatment deci-
sions should be made in the context of a multidisciplinary
tumor board. Information on interventions to reduce mor-
bidity in this specific population is limited, but one recent
study found that patients with head and neck cancer
attending presurgical clinic had a significant reduction in
readmissions, which may be especially beneficial to
patients with more comorbidities.23 Multidisciplinary peri-
operative pathways (e.g., enhanced recovery after surgery)
have shown promise toward improving outcomes in other
surgical disciplines, but are in their infancy in TORS.24,25

These have the greatest potential to improve outcomes in
high-risk patients with higher medical comorbidity burden.

5 | CONCLUSIONS

This analysis of the NCDB demonstrates greater rates of
unplanned 30-day readmissions, longer hospitalizations,
and increased 30- and 90-day mortality in patients with
CDCC ≥ 3.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest
that could be perceived as prejudicing the impartiality of
the research reported.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available
from the corresponding author upon reasonable request.

ORCID
Jeffrey B. Jorgensen https://orcid.org/0000-0003-2791-
5115
Craig A. Bollig https://orcid.org/0000-0002-9514-5338

REFERENCES
1. Ellington TD, Henley SJ, Senkomago V, et al. Trends in inci-

dence of cancers of the oral cavity and pharynx – United States
2007–2016.MMWRMorb Mortal Wkly Rep. 2020;69(15):433-438.

2. Ford SE, Brandwein-Gensler M, Carroll WR, Rosenthal EL,
Magnuson JS. Transoral robotic versus open surgical approaches
to oropharyngeal squamous cell carcinoma by human papillo-
mavirus status. Otolaryngol Head Neck Surg. 2014;151:606-611.

3. Chen AM, Daly ME, Luu Q, Donald PJ, Farwell DG. Compari-
son of functional outcomes and quality of life between transoral
surgery and definitive chemoradiotherapy for oropharyngeal
cancer. Head Neck. 2015;37:381-385.

4. Yao CMKL, Hutcheson KA. Quality of life implications after
transoral robotic surgery for oropharyngeal cancers.
Otolaryngol Clin North Am. 2020;53(6):1117-1129.

5. Nguyen AT, Luu M, Mallen-St Clair J, et al. Comparison of sur-
vival after transoral robotic surgery vs nonrobotic surgery in
patients with early-stage oropharyngeal squamous cell carci-
noma. JAMA Oncol. 2020;6(10):1555-1562.

6. Topf MC, Vo A, Tassone P, et al. Unplanned readmission fol-
lowing transoral robotic surgery. Oral Oncol. 2017;75:127-132.

7. Parhar HS, Gausden E, Patel J, et al. Analysis of readmissions
after transoral robotic surgery for oropharyngeal squamous cell
carcinoma. Head Neck. 2018;40(11):2416-2423.

8. Goel AN, Badran KW, Mendelsohn AH, et al. Readmission
after surgery for oropharyngeal cancer: an analysis of rates,
causes, and risk factors. Laryngoscope. 2019;129(4):910-918.

9. Validation of the Charlson comorbidity index in patients with
head and neck cancer: a multi-institutional study. Laryngo-
scope. 1997;107:1469-1475.

10. https://www.facs.org/-/media/files/quality-programs/cancer/
ncdb/puf_data_dictionary_2017.ashx

11. N.A. Hospital Adjusted Expenses per Inpatient Day. KFF.
https://www.kff.org/health-costs/state-indicator/expenses-per-
inpatient-day. Published April 5, 2021. Accessed June 9, 2021.

12. Richmon JD, Feng AL, Yang W, Starmer H, Quon H, Gourin CG.
Feasibility of rapid discharge after transoral robotic surgery of the
oropharynx. Laryngoscope. 2014;124(11):2518-2525.

13. Bur AM, Brant JA, Mulvey CL, et al. Association of clinical risk
factors and postoperative complications with unplanned hospi-
tal readmission after head and neck cancer surgery. JAMA
Otolaryngol Head Neck Surg. 2016;142(12):1184-1190.

14. Chaudhary H, Stewart CM, Webster K, et al. Readmission fol-
lowing primary surgery for larynx and oropharynx cancer in
the elderly. Laryngoscope. 2017;127(3):631-641.

15. Asher SA, White HN, Kejner AE, Rosenthal EL, Carroll WR,
Magnuson JS. Hemorrhage after transoral robotic-assisted sur-
gery. Otolaryngol Head Neck Surg. 2013;149(1):112-117.

WADHAVKAR ET AL. 1663

https://orcid.org/0000-0003-2791-5115
https://orcid.org/0000-0003-2791-5115
https://orcid.org/0000-0003-2791-5115
https://orcid.org/0000-0002-9514-5338
https://orcid.org/0000-0002-9514-5338
https://www.facs.org/-/media/files/quality-programs/cancer/ncdb/puf_data_dictionary_2017.ashx
https://www.facs.org/-/media/files/quality-programs/cancer/ncdb/puf_data_dictionary_2017.ashx
https://www.kff.org/health-costs/state-indicator/expenses-per-inpatient-day
https://www.kff.org/health-costs/state-indicator/expenses-per-inpatient-day


16. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method
of classifying prognostic comorbidity in longitudinal studies:
development and validation. J Chronic Dis. 1987;40(5):373-383.

17. Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbid-
ity index for use with ICD-9-CM administrative databases.
J Clin Epidemiol. 1992;45(6):613-619.

18. Bukatko AR, Patel PB, Kakarla V, et al. All-cause 30-day mor-
tality after surgical treatment for head and neck squamous cell
carcinoma in the United States. Am J Clin Oncol. 2019;42(7):
596-601.

19. Chia SH, Gross ND, Richmon JD. Surgeon experience and
complications with transoral robotic surgery (TORS).
Otolaryngol Head Neck Surg. 2013;149(6):885-892.

20. Bollig CA, Gilley DR, Ahmad J, Jorgensen JB. Prophylactic arte-
rial ligation following transoral robotic surgery: a systematic
review and meta-analysis. Head Neck. 2020;42(4):739-746.

21. Sharbel DD, Abkemeier M, Sullivan J, et al. Transcervical arte-
rial ligation for prevention of postoperative hemorrhage in
transoral oropharyngectomy: systematic review and meta-anal-
ysis. Head Neck. 2021;43(1):334-344.

22. Stokes W, Ramadan J, Lawson G, Ferris FRL, Holsinger FC,
Turner MT. Bleeding complications after transoral robotic

surgery: a meta-analysis and systematic review. Laryngoscope.
2021;131(1):95-105.

23. Dziegielewski PT, Boyce B, Manning A, et al. Predictors and
costs of readmissions at an academic head and neck surgery
service. Head Neck. 2016;38(Suppl 1):E502-E510.

24. Ganti A, Eggerstedt M, Grudzinski K, et al. Enhanced recovery pro-
tocol for transoral robotic surgery demonstrates improved analgesia
and narcotic use reduction. Am J Otolaryngol. 2020;41(6):102649.

25. Watson LJ, Ewers C. Enhanced recovery after head and neck
cancer surgery: a review of current literature. Curr Opin
Otolaryngol Head Neck Surg. 2020;28(3):161-164.

How to cite this article: Wadhavkar N,
Jorgensen JB, Bollig CA. Association of
comorbidity score with perioperative outcomes
following transoral robotic surgery: National
analysis. Head & Neck. 2022;44(7):1655‐1664.
doi:10.1002/hed.27070

1664 WADHAVKAR ET AL.

info:doi/10.1002/hed.27070

	Association of comorbidity score with perioperative outcomes following transoral robotic surgery: National analysis
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Database information and patient selection
	2.2  Patient variables and statistical analysis

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSIONS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


