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Effects of saline irrigation at various temperatures on bleeding in adenoidectomy
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Abstract. Objective: To evaluate the efficacy of saline irrigation for hemostasis during adenoidectomy, comparing hot
(50 °C), room temperature (25 °C), and cold (4 °C) saline.

Material and methods: This randomized prospective controlled study included 120 consecutive patients with adenoid
hypertrophy. Saline irrigation was used to achieve hemostasis during adenoidectomy. Patients were randomly divided
into three groups: group 1 (cold saline, 4 °C), group 2 (warm saline, 25 °C), and group 3 (hot saline, 50 °C). Hemostasis
and operation times of the patients were compared according to irrigation temperature, sex, adenoid grade, and indication
for surgery.

Result: Sixty-two (51.7%) of the patients were male while 58 (48.3%) were female. The mean age of the patients was 6
+ 1 years. Among them, 22 (18.3%) patients had grade 2, 53 (44.2%) had grade 3, and 45 (37.5%) had grade 4 adenoid
hypertrophy. There were 83 (69.2%) patients who had the operation for choanal obstruction and 37 (30.8%) who had the
operation for chronic adenoiditis.

Hemostasis and operation times significantly differed only by irrigation temperature, being the shortest in group 3 and
longest in group 2. In addition, there was a positive correlation between hemostasis time and operation time (P < 0.001).
Conclusion: Saline irrigation was an effective hemostatic agent during adenoidectomy, and hot saline was more effective

than either room-temperature or cold saline.

Introduction

Adenoid hypertrophy is a common health problem
in children and can lead to various symptoms, such
as nasal obstruction, mouth breathing, snoring, and
recurrent upper airway infections. It is also a risk
factor for serous otitis media, obstructive sleep
apnea syndrome, dentofacial abnormalities, and
adenoid facies.! Adenoidectomy is still one of the
most commonly performed surgical operations
throughout childhood.” Various adenoidectomy
techniques have been described, including conven-
tional curette adenoidectomy, adenoidectomy
with monopolar suction diathermy, microdebrider
adenoidectomy, coblation adenoidectomy, and
laser adenoidectomy.** Curette adenoidectomy is
commonly used by pediatric otolaryngologists.

A crucially important consideration in surgery
is hemostasis. Obtaining sustained hemostasis
reduces both the risk and the duration of the surgery.
The risk for postoperative complications increases
with excess hemorrhage, so it is important to obtain
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hemostasis as soon as possible. Various methods
for achieving hemostasis have been described,
such as using gauze tampons with adrenaline,
hydrogen peroxide, bipolar diathermy, Ankaferd
Blood Stopper, topical racemic adrenaline, FloSeal
hemostatic agent, and irrigation with hot or cold
saline solutions.®’

Many surgeons use saline irrigation to achieve
hemostasis. Ozmen et al.® demonstrated that irri-
gation with hot saline (50 °C) was better than room-
temperature saline (25 °C) for post-adenoidectomy
hemostasis, but did not include cold saline in
their comparison. Therefore, we evaluated the
efficacy of saline irrigation for hemostasis during
adenoidectomy, comparing hot (50 °C), room
temperature (25 °C), and cold (4 °C) saline.

Materials and methods
This study included 120 consecutive patients (aged

3-16years), whounderwentadenoidectomy between
December 2017 and March 2018. The study was
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approved by the local ethics committee for clinical
investigations. The patients had adenoidectomy
for chronic nasal obstruction (significant sleep-
disordered breathing) and adenoid inflammation.
Pre-operatively, a flexible nasopharyngoscope
was used to evaluate the adenoid tissue. Adenoid
size was evaluated with nasopharyngoscopy.
Adenoid tissue was graded into 4 groups based
on the relationship of the adenoids to adjacent
structures according to Wormald et al.’ as follows:
grade 1, no contact; grade 2, torus tubarius; grade
3, torus tubarius and vomer; and grade 4, torus
tubarius, vomer, and soft palate at rest. Exclusion
criteria were bleeding disorder, having a chronic
or severe systemic disease such as diabetes, tonsil
hypertrophy (unilateral or bilateral), and receiving
drugs such as steroids, antiemetics, antihistamines,
or psychoactive drugs within 24 hours of surgery.

Patients were randomly divided into three groups
with a computer randomization program: group 1
(cold saline, 4 °C), group 2 (warm saline, 25 °C),
and group 3 (hot saline, 50 °C). The surgeon and
scrub nurses were blinded to the temperature of the
saline applied.

The saline temperature was checked by the
nurse prior to the operation. The NUVE EN 400
(Niive Industrial Company Ankara/Turkey) model
incubator was used to adjust saline temperature.

Surgical Technique

All operations were performed under general
anesthesia, with a cuffed intubation tube, by the
same surgeon. Patients were placed in the Rose
position with a shoulder roll. A Boyle-Davis gag
was inserted. No palate pathologies were detected
in any patients. Adenoid tissue was palpated and
its size was classified according to Wormald et
al.” After adenoid tissue curettage, residual tissue
was palpated and the nasopharynx was pressurized
with a gauze pad for 1 minute. Immediately after
the gauze pad was taken from the nasopharynx, the
timer was started and the nasopharynx was irrigated
with saline at 50 °C, 25 °C, or 4 °C. A 20 mL syringe
was used to apply saline every 10 seconds during
irrigation until the saline rinse water was clean.
At that point, the timer was stopped and values
were recorded. If hemostasis was not achieved
through irrigation with 1 L of saline solution,
bleeding was stopped using a gauze pad or bipolar
electrocauterization, and these cases were excluded
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from the study. Hemostasis time was recorded as
the duration between the end of adenoidectomy and
achievement of hemostasis. The operation time was
recorded as the duration between the insertion of
the mouth gag and achievement of hemostasis.

After the operation, all patients were discharged
withparacetamol (10-15mg/kgperday) foranalgesia
on the day of operation. None of the patients needed
antibiotics, steroid, or opioid analgesic treatment
postoperatively. The patients were followed for 1
year. There were no complications after surgery.
Two patients underwent revision surgery.

Statistical Analysis

Statistical analyses of the data were conducted
using /BM SPSS Statistics 22 (IBM SPSS, Turkey).
Data were analyzed using descriptive statistical
methods (mean and standard deviation) and the
Shapiro-Wilks test was used to assess the normal
distributions of the parameters. The Mann Whitney
U and Kruskal-Wallis H tests were used for non-
parametric data. Pearson’s chi-square test was
used for intergroup comparisons. Spearman’s
correlation coefficient was used to measure the
strength and direction of association between two
ranked variables. Results were evaluated using 95%
confidence intervals, and the level of significance
was set at P <0.05.

Results

This study included 120 consecutive patients,
of which 62 (51.7%) were male and 58 (48.3%)
were female. The mean age of the patients was 6
+ 1 years. Their adenoid hypertrophy grades were
as follows: 22 (18.3%) patients had grade 2, 53
(44.2%) had grade 3, and 45 (37.5%) patients had
grade 4 adenoid hypertrophy. Patients’ ages did not
differ significantly between the groups (P > 0.05).
There were 83 (69.2%) patients operated on for
choanal obstruction and 37 (30.8%) for chronic
adenoiditis (Table 1).

Hemostasis and operation times were compared
according to irrigation temperature, sex, adenoid
grade, and indication for surgery. Hemostasis and
operation times differed significantly only in regard
to irrigation temperature (P < 0.05). The differences
were evaluated with a post-hoc test. Group 3 (hot
saline) had the shortest hemostasis and operation
times, and the difference was significant (P<0.001).
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Table 1
Demographic distribution of the patients
Age Gender Adenoid Grade
Groups
Mean +SD | Male Female Grade 2 Grade 3 Grade 4

Group 1 cold saline 4 °C) (n = 40) 6+1 21 19 9 18 13
Group 2 (warm saline 25 °C) (n = 40) 6+1 22 18 7 19 14
Group 3 (hot saline 50 °C) (n = 40) 6+1 19 21 6 16 18
Total (n = 120) 6+1 62 58 22 43 35

SD, standard deviation.

Table 2

Operation and hemostasis times: between-group comparisons

Groups Hemostasis Time (minute) Operation time (minute)
Mean = SD Median (min-max) Mean = SD Median (min-max)

Group 1 (cold saline 4 °C) (n = 40) 3.08+7 3.1 (2.81-3.25) 10.7 £ 1.6 11 (8-15)
Group 2 (warm saline 25 °C) (n = 40) 373+ 14 3.66 (3.41-4.23) 113+1.7 12 (9-15)
Group 3 (hot saline 50 °C) (n = 40) 241+4 2.43 (2.25-2.53) 9.1+£0.6 9 (8-11)
P <0.001" <0.001"

Male 2.1+32 2.08 (1.33-3.13) 104+1.7 10 (8-15)
Female 2.05+35 2.13 (1.25-3.23) 10.2+1.7 10 (8-15)
P 0.763" 0.484"

Grade 2 2.11+32 2.13 (1.33-3.05) 11+£2 10 (9-15)
Grade 3 2.11+35 2.15(1.31-3.13) 102+1.5 10 (8-15)
Grade 4 2.0+33 2.08 (1.25-3.23) 10.2+1.7 10 (8-14)
P 0.483" 0.175"

Kruskal-Wallis H test, Mann Whitney U test’, SD: standard deviation P < 0.0

Group 2 (warm saline) had longer hemostasis and
operation times than group 1 and group 3 (P<0.001).
Also, group 3 (hot saline) had significantly shorter
hemostasis times than group 1 (cold saline)
(P<0.001) (Table 2). There were no statistically
significant differences between genders, adenoid
grades, and operation indications with regard to
hemostasis and operation times (Table 2).

There was a moderate positive correlation
between hemostasis time and operation time
(r=0.499) (P < 0.001).

Discussion

Adenoidectomy is a common operation for chronic
nasal obstruction in childhood. After complete
removal of the adenoid tissue, hemostasis 1is
achieved by gas tamponade or one of several
other techniques.*® Mathiasen et al.'"” reported an
average blood loss of 43-54 mL during curettage
adenoidectomy. The risk for postoperative compli-
cations begins to increase with hemorrhages of more
than 100 mL." The time to achieve hemostasis is
directly proportional to the amount of hemorrhage
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in adenoidectomy. Thus, it is paramount to achieve
hemostasis as quickly as possible.

Guice et al.”? used hot-water irrigation in patients
with persistent epistaxis. Stangerup et al.” applied
hot water of different temperatures between 40
°C and 60 °C to the intranasal cavity of rabbits to
examine the mechanism of hemostasis and reported
that water at 40-46 °C resulted in no mucosal
changes while water above 46 °C led to edema
of the mucosa and narrowing of the intranasal
lumen. They reported that the hemostatic effects
of hot-water treatment for epistaxis may be caused
by edema and narrowing of the intranasal lumen,
vasodilation of the mucosal vessels, and/or cleaning
of the nose from blood coagulates.” Stangerup et
al.'" and Schlegel-Wagner et al.”® reported similar
results in humans.

Ozmen et al.® reported that both operation and
hemostasis times were shorter in patients treated
with saline irrigation at 50 °C compared with 25
°C, with reductions of 1.77 min for hemostasis
and 3.1 min for duration of surgery. We found
similar results, with reductions of 1.32 min for
hemostasis and 2.2 min for operation time. We also
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found that irrigation at 4 °C increased hemostasis
and operation times by 0.67 min and 1.60 min,
respectively. These results indicate that hot saline
reduced the operation time more than cold saline.

Iynen et al.' found that the average hemostasis
time using Ankaferd Blood Stopper was 3.83 + 0.8
min. In the present study, the average hemostasis
time was 2.41 min in patients who received hot
saline irrigation for hemostasis (Table 2). This time
was shorter than Iynen et al.' reported for hot saline
irrigation. Although Ankaferd was reported to be
cost effective, it was not advantageous compared
with classical and easily available hot saline
irrigation.

Mathiasen et al.'"’ also reported that a hemo-
static agent (FloSeal) was effective during
adenoidectomy. The duration of hemostasis was
0.6 = 1.3 minutes after 2-minute gauze tamponing.
This study reported a total hemostasis time of 2.6
minutes. With 1-minute gauze tamponing, our
hot saline irrigation hemostasis was 2.42 £ 0.07
minutes in total. Hot saline irrigation is also a more
cost-effective hemostatic agent than FloSeal.

Hemostasis depends on a delicate and complex
cellular and biochemical cascade. Thrombin
generation is strongly affected by plasma dilution,
and the anticoagulant pathways are far more
affected by dilution than the procoagulant pathways.
Amelot et al.”” suggested that water/saline irrigation
acts by direct modulation of the delicate balance
between pro- and anticoagulant forces, by diluting
physiological anticoagulants. Our study supports
this hypothesis: dilution of antithrombin by abun-
dant irrigation at the appropriate temperature may
dramatically affect the ability of antithrombin to
inhibit thrombin generation, thus driving hemostasis
after irrigation.'

Conclusion

Saline irrigation was an effective hemostatic agent
during adenoidectomy, and hot saline was more
effective than room-temperature or cold saline.
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