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Efficacy of rubber tube drain versus Penrose drain to decrease hospital
stay in Ludwig’s angina with upper airway obstruction

Panuchporn Pluksa M.D.!, Patorn Piromchai M.D.%"
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Efficacy of rubber tube drain versus Penrose drain to decrease

hospital stay in Ludwig’s angina with upper airway obstruction

Panuchporn Pluksa M.D.", Patorn Piromchai M.D.>"

Abstract

Background: Ludwig's angina is a life-threatening rapid progressive cellulitis resulting in upper
airway obstruction and death. Standard management includes securing the airway and surgical
decompression. A rubber tube (irrigating drain) or Penrose drain is commonly placed in surgical

wounds to facilitate fluid drainage and reduce pressure.

Objective: The objective of this study was to compare the efficacy of rubber tube drain versus
Penrose drain in terms of hospital stay in Ludwig's angina with upper airway obstruction

patients.

Methods: This retrospective cohort study included the patients who were admitted to the
Otolaryngology Department, Khon Kaen Hospital, Thailand with Ludwig's angina with upper
airway compromise from January 2013 to August 2023. The demographic data, airway

management received, type of drain, and length of hospital stay were collected.

Results: 131 patients were included in this study. The rubber tube drain was placed in 60
patients while 71 patients were placed with Penrose drain in the surgical site. There was no
statistically significant difference in age, sex, underlying diseases, cause of infection, duration
of symptoms, and type of airway management between groups (p > 0.05). The mean length
of hospital stay in the rubber drain group was 5.57 + 2.42 days while the mean length of
hospital stay in the Penrose drain group was 6.83 + 3.16 days (mean difference 1.26 days, 95%
C10.28 to 2.25, p = 0.012). There was no difference in terms of re-operation and re-intubation

between groups (p > 0.05).

Conclusions: Rubber tube drain can reduce the duration of hospital stay in Ludwig’s angina

with upper airway compromise patients better than Penrose drain.

Keywords: Ludwig’s angina, airway obstruction, drain, hospital stay
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2- Department of Otorhinolaryngology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand
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Background

Ludwig's angina is a life-threatening
condition present with diffuse cellulitis of
the neck, submandibular space, and
sublingual  space.® The inflammation
spreads rapidly to the surrounding tissues
along the fascial plane leading to severe
upper airway obstruction. Delays in
treatment usually lead to a high mortality.”
Reviews of deep neck space infections
have estimated the incidence of Ludwig’s
angina was between 4-8%.%

The initial site of infection is
commonly caused by  odontogenic
infections in 70 to 90 percent of cases.®’
The other causes of infection include
submandibular sialadenitis, sialolithiasis,®
peritonsillar  abscesses, parapharyngeal
abscesses,” mandibular  trauma, and
sublingual injury.’

The diagnosis of Ludwig's angina
was based on clinical evaluation. Patients
often present with fever, swelling, and
tenderness of the neck at submental space
and submandibular space bilaterally,
swelling of the floor of the mouth, and
elevation of the tongue supero-posteriorly
leading to upper airway obstruction within
12-24 hours.”

The standard management
included securing the airway and surgical
decompression. Airway protection is the
most important part.’® In patients present

with upper airway obstruction, flexible
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nasotracheal intubation by an experienced
physician is recommended, if not possible,
a cricothyrotomy or tracheostomy should
be performed.!

The surgical decompression of the
neck space and the placement of a rubber
tube (irrigating drain) or Penrose drain in
surgical wounds can facilitate fluid drainage
and reduce pressure in the neck space.’***

Penrose drain and rubber tube
drain were passive drains, which rely on
gravity to draw fluid out of the wound.
Penrose drains are composed of soft latex
and are flattened tubes of variable
diameter (0.25-1 inch). Both drains are
readily available, easy to use, and cheap,
making them a popular choice. The
advantage of a rubber tube drain over a
Penrose drain is that the tube does not
collapse allowing the fluid and pressure to
release from the surgical area more easily.
On the other hand, the Penrose drain is
softer and gentler to the soft tissue than
the rubber tube drain.® Using of drain
usually depends on the surgeon’s
preference and experience.

To our knowledge, this is the first
study comparing the rubber tube drain
versus the Penrose drain in Ludwig's angina
patients. The objective of this study was to
compare the efficacy of rubber tube drain
versus Penrose drain in terms of hospital
stay in Ludwig's angina with upper airway

obstruction patients.
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Methods
Study design and setting

We conducted the retrospective
Cohort study comparing the rubber tube
drain versus the Penrose drain used in
Ludwig's angina with upper airway
compromise patients. We collected the
data from the  Otorhinolaryngology
Department, Khon Kaen Hospital, Thailand

from January 2013 to August 2023.
Inclusion and exclusion criteria

The inclusion criteria were Ludwig's
angina patients who had upper airway
compromise. The exclusion criteria were
the patients who could not trace medical
records and who were diagnosed with

pulmonary diseases.
Data Collection

Information retrieved from the
patient’s admission records included
gender, age, underlying diseases, cause of
infection, duration of symptoms before
admission, type of surgical drain, white
blood cell count, antibiotics received,
duration of hospital stay, duration of
intubation, type of airway intubation, re-
intubation, re-operation, complications,

pus culture, and sensitivity results.
Definition of airway compromise

The definition of airway
compromise was defined as patients with

respiratory  distress, rapid  breathing,

respiratory rate greater than 20 breaths per
minute, oxygen saturation less than 95%,

inability to lie down, and stridor.
Treatment procedures

All patients were given broad-
spectrum intravenous antibiotics. Airway
management was performed by
anesthesiologists either by awake video
laryngoscopy endotracheal intubation or
flexible nasotracheal intubation. In the
patients who had severe upper airway
obstruction, awake tracheostomy was

performed by the otolaryngologist.

The surgical decompression was
performed under general anesthesia in the
operating room. A horizontal
submandibular incision was made around 2
fingerbreadths under the angle of the
mandible. The blunt dissection was
performed to enter the submandibular
space on both sides followed by dissection
through the mylohyoid muscle to enter the

sublingual space.

Irrigated the wound with normal
saline and hydrogen peroxide, then
stopped the bleeding with electrocautery.
The drain was inserted into the neck space.
The choice of drain was dependent on the

experience of the physician.

After the operation, the wound was
dressed and irrigated with normal saline 1-
2 times per day according to the amount of

discharge from the wound.



Extubation criteria

The patient was evaluated with a
cuff leak test before removing the
endotracheal or nasotracheal tube. In
tracheostomy patients, a fiberoptic
laryngoscopy by an otolaryngologist was
performed to confirm that there was no
swelling of the upper airway before a

tracheostomy tube removal.
Discharge criteria

The patient will be discharged from
the hospital if the patient has improved in
both signs and symptoms including
improvement of pain score, no fever, and
no pus or drainage oozing from the surgical

wound.
Statistical Analysis

A statistical analysis was conducted
using Stata (version 9, Stata Corp LP, Texas,
USA). Continuous variables were analyzed
using the unpaired t-test or Mann-Whitney
U test for continuous variables vs. Pearson's
chi-square test for categorical variables, as
appropriate. For all tests, p < 0.05 was

considered to be statistically significant.
Ethics

Approval was sought from the Khon
Kaen Hospital Ethics Committee for Human
Research before initiating the study (ID:
KEXP66053). As this was a retrospective

N385 4 A ayn wazlunih
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study, the need for informed consent was

waived by the ethics review board.
Results

We included 131 patients with
Ludwig's angina who had upper airway
obstruction in this study. There were 77
males (58.78%) and 54 females (41.22%).
The mean age of the patients was 51.03
years (ranging from 4 to 81 years). The
underlying diseases were found in 63
(48.09%) patients including 38 (29.01%)
patients with diabetes mellitus, 38 (29.01%)
patients with hypertension, and 12 (9.16%)
patients with chronic kidney failure.

The most common causes of
Ludwig’s angina were odontogenic
infection (70.9%) and tonsillitis (3.82%).
The average duration of symptoms was
3.35 days. Most patients had white blood
cell counts greater than 10,000 cells/mm?
(89.31%).

All patients were given the initial
empirical antibiotic treatment to cover
common pathogens including ceftriaxone
and clindamycin, ceftazidime and
clindamycin, amoxicillin clavulanate or
ampicillin-sulbactam, metronidazole and
piperacillin/tazobactam. To secure the
airway, 103 cases received endotracheal
intubation (78.63%), 25 cases received
nasotracheal intubation (19.08%), and 3
cases underwent tracheostomy (2.29%).
(Table 1)
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Table 1: Demographic data

Rubber tube drain

Penrose drain

p-value

(n=60) (n=71)
Sex (n, percent)
- Male 37 (61.67) 40 (56.34) 0.537
- Female 23 (38.33) 31 (43.66)
Age (mean, SD) 52.78 (18.50) 49.55 (19.33) 0.332
Underlying disease (n, percent)
- Diabetes mellitus 25 (41.67) 13 (18.31) 0.003°
- Chronic kidney disease 9 (15) 3 (4.23) 0.033
- Hypertension 20 (33.33) 18 (25.35) 0.316
Causes (n, percent)
- Odontogenic infection 42 (70) 51 (71.83) 0.818
- Foreign body 2(3.33) 0 (0) 0.208
- Trauma 1(1.67) 2(2.82) >0.999
- Tonsillitis 2 (3.33) 3 (4.23) >0.999
- Sialadenitis 1(1.67) 1(1.41) >0.999
- Idiopathic 12 (20) 14 (19.72) 0.968
Duration of symptom (days) 3.27 (1.74) 3.41 (1.46) 0.617
White blood cell count (n,
percent)
- < 4,000 celVmm’ 2(3.33) 1(1.41) 0.648
- 4,000 - 10,000 cell/mm?’ 4 (6.67) 7 (9.86)
- > 10,000 cell/mm’ 54 (90) 63 (88.73)
Type of airway intubation (n,
percent)
- Endotracheal tube 46 (76.67) 57 (80.28) 0.799
- Nasotracheal tube 12 (20) 13(18.31)
- Tracheostomy tube 2 (3.33) 1(1.41)

* - Statistically significant difference




The average length of hospital stay
for all patients was 6.25 days, and the
average duration of intubation for all
patients was 2.29 days. The rubber tube
drain group had an average hospital stay of
5.57 days while the Penrose drain group
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had an average hospital stay of 6.83 days
(mean difference -1.26, 95% Cl -2.25 to -
0.28, p = 0.012). There was no difference in
length of intubation between groups (p =
0.717). (Table 2)

Table 2: Length of hospital stay and duration of intubation

Rubber tube drain Penrose drain Mean p-value
(n=60) (n=71) difference
(95% ClI)
Length of stay 5.57 (2.42) 6.83 (3.16) -1.26 0.012°
(-2.25 to -0.28)
Length of 2.35(1.65) 2.24 (1.80) 0.11 0.717
intubation (-0.49 to 0.71)

* - Statistically significant difference

A total of 113 cases (86.26%) were
submitted for bacterial culture. The most
common organisms were Streptococcus
spp., Corynebacterium spp., and
Staphylococcus spp. There was no
difference in culture results between

groups (p > 0.05).

Table 3: Complications

3 (2.29%) patients required re-
intubation, 9 (6.87%) patients needed re-
operation, and 16 (12.21%) patients had
other complications. There was no
difference in complications between
groups (p > 0.05). (Table 3)

Rubber tube | Penrose drain Odds ratio p-value
drain (n=71) (95% ClI)
(n=60)
Re-operation 3(5) 6 (8.45) 0.57 0.442
(0.14 to 2.38)
Re-intubation 0 (0) 3(4.23) 0.16 0.231
(0.01 to 3.20)
Hypoxic arrest 0 (0.00) 1(1.41) 0.39 0.565
(0.02 t0 9.71)
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Post-operation bleeding 1(1.67) 0 (0.00) 3.61 0.435
(0.14 to 90.15)

Sepsis 2 (3.33) 6 (8.45) 0.37 0.239
(0.17 to 1.92)

Mediastinitis 0 (0.00) 1(1.41) 0.39 0.565
(0.02 t0 9.71)

Septic shock 2 (3.33) 3(4.23) 0.778 0.791
(0.13 to 4.84)

Discussion approach, horizontal submandibular

Ludwig's angina is a condition with
a high mortality rate. The patients
commonly died from upper airway
obstruction. In the era before antibiotics
were widely used, the mortality rate was
more than 50%. The mortality rate was
reduced to 8% after antibiotics and early
surgical decompression were the common
treatment.'®®

The endotracheal intubation was
the recommended approach to correct
the upper airway obstruction. Flexible
nasotracheal intubation is the favored
method of intubation.'” Intravenous
antibiotics that cover oral pathogens were
recommended. Early surgical
decompression of the submandibular
space and sublingual space can reduce
the severity of upper airway obstruction.'?
Surgical decompression on the floor of the
mouth is not recommended, one study
showed that the procedure increased
intubation time and hospital stay.?’ In this
study, all patients were treated with urgent

surgical decompression using the external

incision, to decompress submandibular
space and sublingual space on both sides.

According to this study, the average
age of the patients was 51.03 years which
was similar to a study by Rakes et al. with
an average age of 45 years?! and a study
by Botha et al. with an average age of 40.3
years.?

We found that the patients with
Ludwig’s angina had male to female ratio
of 1.4:1 which was similar to a study by
Rakes et al. that found the male to female
ratio of 1.6:1.! However, one study found
that Ludwig’s angina was more common in
female with the ratio of male to female of
1:1.14.7

The cause of Ludwig’s angina from
odontogenic infection accounts for 70 to
90%.°" In this study, we found the
odontogenic infection in 70.99% of cases.
The average onset of symptoms to
treatment is 3.35 days, and delayed
admission leads to higher morbidity and
mortality. Most patients (89.31%) have

leukocytosis, indicating severe infection.
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Broad-spectrum empirical intravenous
antibiotics are recommended in all
patients, covering common pathogens
including aerobic, anaerobic, and oral
microflora. The recommended empirical
antibiotics included ampicillin-sulbactam,
ceftriaxone with metronidazole, or
clindamycin. In immunocompromised

This study initially used broad-
spectrum empirical intravenous antibiotics
and changed afterward according to the
culture and sensitivity results. The
antibiotics that were mainly given in this
study were third-generation cephalosporin
with clindamycin.

According to this study, common
pathogens found including Streptococcus
spp., Corynebacterium spp., and
Staphylococcus spp., which were similar to
a review by Brook I, who found that
Staphylococcus spp., Streptococcus spp.,
Peptostreptococcus, Fusobacterium, Bacteroides,
and Actinomyces were the most common
organisms.?

Flexible nasotracheal intubation
was recommended in patients with airway
compromise. Cricothyrotomy or
tracheostomy was suggested in patients
who had severe upper airway obstruction.*®
In this study, upper airway obstruction was
corrected  with  flexible nasotracheal
intubation in 25 cases, 103 cases with
videolaryngoscope endotracheal
intubation by anesthesiologists, and 3 cases
with tracheostomy by otolaryngologists.

The main complication of Ludwig's
angina is upper airway obstruction, which is

considered a life-threatening complication.

3813 9 Ae ayn wazluwih
991 25 23709 1 : ANTIAN-RQUIBU 2567

patients, recommended antibiotics
included cefepime with metronidazole,
imipenem, meropenem, or piperacillin-
tazobactam. For additional coverage of
methicillin-resistant Staphylococcus
aureus patients, vancomycin or linezolid

were recommended.!?

Other complications included acute
respiratory distress syndrome, necrotizing
fasciitis, disseminated intravascular
coagulation, sepsis, and multiple organ
failure.”?" In this study, we included 131
patients with obstructive airway conditions.
Other complications included sepsis, septic
shock, mediastinitis, and hypoxic arrest.

The average hospital stay in
patients with Ludwig's angina ranged from
5 to 8 days,?"*® which was comparable to
this study that had an average hospital stay
of 6.25 days. Berlance, et al. found the
average hospital stay in patients with
Ludwig's angina was 8.07 days, patients with
the corrugated drain (non-irrigating drain)
group had a longer hospital stay than the
open tube drain (irrigating drain group) with
no statistically significant difference (p >
0.05).2 Bouloux, et al. also found no
difference in the length of hospital stay in
odontogenic infection patients between
irrigating and non-irrigating drains used.” In
this study, the patients with the Penrose
drain group had a length of hospital stay of
6.83 days while the patients with the
rubber tube drain group had a length of
hospital stay of 5.57 days, there was a
statistically significant difference (p =
0.012).
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In  this study, there was no
difference in the duration of intubation in
both groups of patients. There was no
study that compared the Penrose drain and
rubber tube drain for this outcome. We also
found that the re-intubation rate was higher
in the Penrose drain group. Although there
was no statistically significant difference
between groups, it may be possible to infer
that rubber tube drain reduces airway
swelling better than Penrose drain.

The re-operation rates in patients
who had a persistent high-grade fever and
marked swelling of the submandibular or
sublingual area were no different between
groups. This result is similar to the study by
Bouloux, et al.?

To our knowledge, this is the first
study comparing the rubber tube drain
versus the Penrose drain in Ludwig's angina
patients. The limitation of this study
included the nature of the retrospective
studies which may result in a lack of

completeness of the data.

Conclusions

Rubber tube drain can reduce the
duration of hospital stay in Ludwig’s angina
with upper airway compromise patients

better than Penrose drain.
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Result of tumor margin from squamous cell carcinoma oral cancer
surgery by indocyanine green injection with near infrared spectroscopy

in Rajavithi Hospital

Rojana Yansomboon, MD!, Somijin Chindavijak, MD!

Background: Mainstay treatment of oral cavity squamous cell carcinoma is wide excision the

tumor with adequate margin for decrease local recurrence and increase survival.

Objective: To compare tumor margin in pathology from tumor surgery by near infra-red
spectroscopy (NIR spectroscopy) combine with indocyanine green (ICG) intravenous injection

group with the conventional group . And to estimate efficacy of the tool.

Method: This is a Quasi-Experimental study of surgical treatment in squamous cell carcinoma of
oral cancer by ICG injection 6-8 hrs before surgery with intraoperative NIR spectroscopy
examined the tumor and tumor bed during January 2023 to November 2024 . And retrospective
data collection of oral cancer patients surgery by conventional method which surgeon

controlled the tumor margin during January 2020 and November 2023.

Result. 30 patients were performed surgery with NIR spectroscopy combine with ICG and 120
patient records of conventional method surgery were reviewed. The pathological report of
surgical margin between the tool and the conventional method demonstrated no statistically
significant difference (p = 0.325) .The sensitivity and specificity of this tool for positive margin

were 100 percent and 30.8 percent respectively.
Conclusions: The NIR spectroscopy combined with ICG injection method for surgical margin is
high sensitivity but low specificity. The studied results of the tumor margin of both groups do

not statistically significant difference.

Keywords: Surgical margin, Indocyanine green, Near-infrared fluorescence imaging, Oral cancer

'Center of excellent in otolaryngology Head & Neck Surgery, Rajavithi hospital Ministry of Health, Bangkok, Thailand
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The incident of thyroid gland invasion in carcinoma larynx and

hypopharynx
Kittaya Lertnakorn M.D.!

Introduction : Intraoperative management of thyroid gland in laryngeal and hypopharyngeal
cancer is controversial.

Purpose : The object of this study were to determine the incidence of thyroid gland invasion
in patients with advanced laryngeal and hypopharyngeal squamous cell carcinoma submitted

to total laryngectomy.
Study design : Retrospective chart review

Method : Retrospective case series with chart review, from 1 September 2014 to 31 October
2022 was undertaken in Maharaj Nakhon Si Thammarat Hospital.26 patients who underwent
surgery for carcinoma larynx and hypopharynx. Surgical specimens were examined to
determine the incident of thyroid gland invasion and radiological assessment was done. The
recurrent rate and the survival in patients with and without thyroid gland invasion were also

analyzed.

Results : In all 25 patients underwent total laryngectomy (20 cases were treated with primary
laryngectomy and 5 cases were treated with salvage laryngectomy). Hemithyroidectomy was
performed in 13 patients and the total thyroidectomy was performed in 12 patients. The
overall frequency of invasion of the thyroid gland was zero. In spite of thyroid cartilage invasion
in 44% of cases were detected in the preoperative radiological imaging, none case
demonstrated microscopic thyroid gland invasion. The result indicated that overall survival
rate was 3.50 years and recurrent rate was 3.31 years .There was no significant in overall

survival between patients with or without thyroid cartilage invasion by radiographic imaging.

Conclusion : Invasion of thyroid gland by laryngeal and hypopharyngeal cancer is uncommon.
Unnecessary thyroidectomy lead to hypothyroidism and hypoparathyroidism. We would like
to suggest that thyroid gland need not be removed in all laryngectomy, unless there is
advanced disease with thyroid cartilage invasion and gross thyroid gland involvement. This can

save the patients from the burnt of unnecessary morbid hypothyroid and hypoparathyroidism.

Keywords : thyroidectomy, total laryngectomy, hypothyroidism

Department of otolaryngology Maharaj Nakhon Si Thammarat Hospital, Nakhon Si Thammarat 80000, Thailand;

Email: lekdoct@gmail.com
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Associated factors for tracheostomy dependence in advanced

hypopharyngeal cancer with (chemo) radiation

Naphorn Suksangpanya, M.D.”

Abstract

Objective: To study and compare factors associated with tracheostomy in locally advanced

hypopharyngeal cancer patients treated with radiation therapy or concurrent chemoradiotherapy

Study design: This is a retrospective cohort analytic study conducted at Maharat Nakhon
Ratchasima Hospital from Januaryl, 2010, to December 31, 2022. A total of 131 patients with
locally advanced hypopharyngeal cancer who underwent radiation therapy or concurrent
chemoradiotherapy were included. The survival rate after tracheostomy was analyzed using
Kaplan-Meier survival curves and Log-rank tests. Factors associated with the 1-year
tracheostomy-free rate were analyzed using Cox regression analysis, presenting Hazard ratios and

95% confidence intervals.

Results: Among the 131 patients, 34 (25.95%) required tracheostomy. The average patient
follow-up is 91.1 individuals over one year. The tracheostomy rate is 3.1% during the 1-year
follow-up period. The majority were male (93.1%), smokers (70.9%), and had tumors located in
the pyriform sinus (77.8%). Factors significantly associated with tracheostomy included vocal
cord immobility (adjusted hazard ratio 46.69, 95% Cl 6.27-347.47; p < 0.001), feeding tubes
insertion during treatment (adjusted hazard ratio 4.44, 95% Cl 1.83-10.77; p < 0.001), and
palliative radiation therapy (adjusted hazard ratio 3.6, 95% Cl 1.07-12.17; p = 0.039). The 1-year
survival tracheostomy-free rate was 64.3%, with an increasing trend in tracheostomy rate

observed after 8 months.

Conclusion: In locally advanced hypopharyngeal cancer treated with radiation therapy or
concurrent chemoradiotherapy, the 1-year tracheostomy-free rate was 64.3%, with an increasing
trend in tracheostomy rates observed after 8 months. Factors significantly associated with
tracheostomy included vocal cord immobility, feeding tube insertion during treatment, and

palliative radiation therapy, indicating statistically significant increase in tracheostomy risk.
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A13197 1 SnvardeyaniendtinludthenswosnediuansszezgnaiudiFunsinvidienisaiesed

reTAuLAIUIUnR
Characteristics Total Tracheostomy | Tracheostomy 1-year
131(%) dependence, free, tracheostomy
34 (%) 97 (%) free rate

Age, years

<45 11(8.4) 4(11.8) 7(7.2) 2597

45-60 56 (42.7) 14 (41.2) 42 (43.3) 63.76

>60 64 (48.8) 16 (47.1) 48 (49.5) 68.42
Gender

Male 122 (93.1) 30 (88.2) 92 (94.9) 65.61

Female 9(6.9) 4(11.8) 5(5.2) 45.71
Smoking

No 38 (29.1) 11 (32.4) 27 (27.8) 60.99

Yes 93 (70.9) 23 (67.7) 70 (72.2) 65.64
Sites

Pyriform sinus 102 (77.8) 27 (79.4) 75 (77.3) 64.78

Postcricoid 9(6.9) 3(8.8) 6 (6.2) a1.67

Posterior pharyngeal wall 20 (15.3) 4(11.8) 16 (16.5) 70.00
Tumor staging

T1/2 46 (35.1) 6 (17.7) 40 (41.2) 81.02

T3/4 85 (64.9) 28 (82.4) 57 (58.8) 54.98
Node staging

NO-2a 57 (43.5) 16 (47.1) 41 (42.3) 62.65

N2b-3 74 (56.5) 18 (52.9) 56 (57.7) 65.66
TNM staging

Stage lll 27 (20.6) 9 (26.5) 18 (18.6) 60.23

Stage IV a 86 (65.7) 23 (67.7) 63 (65.0) 61.95

Stage IV b 18 (13.7) 2(5.9) 16 (16.5) 83.95
ECOG

Grade 0-1 101 (77.1) 26 (76.5) 75 (77.3) 66.13

Grade 2-3 30 (22.9) 8 (23.5) 22 (22.7) 56.15
True vocal cord fixation

No 69 (52.7) 1(2.9) 68 (70.1) 98.08

Yes 62 (47.3) 33 (97.1) 29 (29.9) 39.08
Feeding tube

No 71 (54.2) 14 (41.2) 57 (58.8) 74.39

Yes 60 (45.8) 20 (58.8) 40 (41.2) 48.61
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Treatment
CCRT 59 (45.0) 17 (50.0) 42 (43.3) 63.45
RT alone 61 (46.6) 13 (38.2) 48 (49.5) 68.80
Palliative RT 11(8.4) 4(11.8) 7(7.2) 44.89

f1919 2 Hazard ratios (HR) and 95%Cl for associated factors of tracheostomy cases

Characteristics Unadjusted HR (95% CI) | Adjusted HR* (95% CI) | P-value*

Smoking

No 1 Ref.

Yes 0.79 (0.39, 1.62) 0.88(0.41, 1.89) 0.747
Sites

Pyriform sinus 1 Ref.

Postcricoid 1.54 (0.47, 5.09) 0.92(0.27, 3.18) 0.899

Posterior pharyngeal wall 0.82(0.29, 2.35) 1.30 (0.38, 4.49) 0.674
Tumor staging

T1/2 1 Ref.

T3/4 3.23(1.33,7.82) 1.06 (0.40, 2.77) 0.908
Node staging

NO-2a 1 Ref.

N2b-3 0.87 (0.44, 1.70) 1.05(0.49, 2.24) 0.906
True vocal cord fixation

No 1 Ref.

Yes 36.89 (5.04, 269.80) 46.69 (6.27, 347.47) <0.001
Feeding tube

No 1 Ref.

Yes 2.92(1.46, 5.87) 4.44 (1.83, 10.77) 0.001
Treatment

CCRT 1 Ref.

RT alone 0.85(0.41, 1.74) 0.41(0.17, 1.00) 0.051

Palliative RT 2.14(0.72, 6.42) 3,60 (1.07, 12.17) 0.039

* P-value of < 0.05 was considered significant. HR: Harzard Ratio.

#Each HR and 95% Cl is adjusted for all other covariates listed in the model.
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Fig. 1 Probability of tracheostomy-free who received 3 types different of treatment (CCRT, RT

alone and Palliative RT)
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Fig.2 Kaplan-Meier survival curves representing 1-year survival tracheostomy-free
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Accuracy of Near-infrared Spectroscopy for Detecting Postoperative Free
Flap Failure in Head and Neck Tumor Surgery with Free Flap

Reconstruction

Natchanon Panyayong M.D.}, Somjin Chindavijak M.D.!
Abstract
Background Condition of loss of graft after head and neck tumor surgery with free flap
reconstruction. This affects the patient's quality of life after surgery and also increases the risk of
repeat anesthesia to recover tissue. Therefore, after surgical tissue transfer, accurate and efficient

methods for monitoring and monitoring the ischemic state of the grafted tissue are required.

Objectives To study the accuracy of postoperative free flap monitoring with Near-infrared
spectroscopy (NIRS) compare with the pin-prick method. To study factors associated with the

postoperative graft loss and the association of the two methods of monitoring.

Materials and methods Diagnostic descriptive study in a group of patients with head and neck
tumors who received tumor surgery with free flap reconstruction and postoperative free flap
monitoring with NIRS compare with the pin-prick method within 72 hours in the Otolaryngology
Department, Rajavithi Hospital. The data was collected between October 2022 and December
2023.

Results A total of 34 patients were found to have a tendency to lose a graft after surgery in
5 cases, which could be detected by using NIRS, with tissue oxygen levels lower than 60% in all
cases. It is an accuracy value equal to 100% compared to pin-prick method, and found that
smoking, blood loss during surgery, and the tissue oxygen level after surgery are the factor that
has a statistically significant relationship with postoperative free flap failure, with p-values equal
to 0.015, 0.018, and 0.000, respectively.

Conclusion The NIRS for measuring the tissue oxygen level after surgery has the potential to be

used for postoperative free flap monitoring.

Keywords Postoperative free flap monitoring, Postoperative free flap failure, Near-infrared

spectroscopy

The center of Excellence in Otolaryngology Head & Neck Surgery, Rajavithi Hospital, Bangkok, Thailand
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Frequency (%) Abnormal pin-prick (%)
Vasiables i N Pearson Carrelation (1 palve
Age -0.284 0.104
2030 yr 129) 1(20)
3140 yr (206) 2(40)
41-50 yr (206) 0(0)
51-60 yr 9(26.5) 2(40)
61-70 yr 10(29.4) 0(0)
B 0178 0314
<185 18(52.9) 2(40)
185-229 10(29.4) 3(60)
23.0-249 411.8) 0(0)
250-299 259) 060)
>30 0(0) 0(0)
Underlying diseases
No UD 17(50) 5{100)
CVS (HT, IHD) 8(23.5) 0(0) 0.106 0.550
oM 29) o0 0.104 0559
Others (DLP, SLE, Liver cirrhosis, 20.6) 00) 0010 0.956
Hyperthyroidism)
Smoking 0415 0.015**
Yes 17050) 4(80)
No 17(50) 1200
Alcohol -0.108 0.548
Yes 17050) o0
No 17(50) 5(100)
Site of tumor 0032 0859
Oral cavity 30(88.2) 4(s0)
Paranasal sinus 259) 1(20)
hypopharynx 129) 00)
Others; skin of cheek 129) 0(0)
Size of tumor 0.249 0.155
£2em 0(0) 0(0)
>2, sdem 11(324) 1(20)
>dem 2(676) 4(60)
Donor site 0.083 0.642
RFFF 13(382) 0(0)
ALTFF 12(353) 4(80)
FFF 9(26.5) 1(20)
Op-time 0332 0.055
68 hrs 21(19.4) 2(40)
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500-700ml 24(70.6) 3(60)
701-900ml 6(17.6) 0(0)
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>1300ml 259) 1(20)
st02* -1.000 0.000**
< 60% 5047 5(100)
> 0% 29(653) 00

*St02 (Tissue Oxygen Saturation), **Statistically significant at p-value <0.05
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2565)” flgFunsinuilunsans y e ayn waglunth T4 23 atud 1: uns1es - fguiou 2565 side
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SrEvIANAURENgNS SYEzIAINIT0ENYNE YUIAET HaThuABs TomszTuazsineeEuBan,
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aanqwé kit (Pregnancy
category)
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win: 212 U niloudlne), 6-12 yns
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ade 129 2.5 un. Suazads v o auldlsadnudetiniuidss
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) wae 180 un. Yuavade Suazads amglaunnses (renal
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willougflviey

Levocetitizine 1 vy 24 . 61 E’JTIMQUJ': 2.5-5 4. TUaLAS amzlaunnsos (renal impairment) B fanudss azlaanizly
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10-30 2.5 1n. dUaviazasdnse impairment)
S oo
3050 25 un. Suduty , NEPIAIATIA wazndg Il
. UNYAS
50-80 2.5 un. JUazAIY
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UIYAT

%3l = WURLUAS, 1. = Tadn5Y, CrCl = Creatinine clearance, mU/min = milliliteres/minutes
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