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CLINICAL STUDY
PLATELET TO LYMPHOCYTE RATIO MAY BE HELPFUL TO PREDICT
POST-TONSILLECTOMY BLEEDING IN OSAS PATIENTS

Eray UZUNOGLU?, MD; “*' Ayse IRIZ', MD; = Mehmet DUZLU', MD;
'Gazi Universitesi, KBB, Ankara, Turkey *Izmir Ekol Hastanesi, KBB, Izmir, Turkey

SUMMARY

Objective: We aimed to investigate hematological parameters of adult patients who had undergone tonsillectomy due to
chronic/recurrent tonsillitis or upper airway obstruction and determine the parameters that might help predict post-tonsillectomy bleeding.

Materials and Methods: One hundred and twenty-eight adult patients who had undergone tonsillectomy between January 2014 and
March 2020 were included in this retrospective study.

Demographic information, indications for surgery, postoperative complications, hemoglobin level, counts of neutrophil, lymphocyte,
and platelet as well as Neutrophil to Lymphocyte Ratio (NLR) and Platelet to Lymphocyte Ratio (PLR) values of each patient were recorded.

Results: Of the patients, 45.3% (n: 58) had undergone tonsillectomy owing to chronic/recurrent tonsillitis (CRT) and 54.7% (n: 70)
owing to obstructive sleep apnea syndrome (OSAS). Hemoglobin level and lymphocyte count were significantly higher in the OSAS group
while the CRT group had greater NLR and PLR values (p<0.001, p=0.006, p=0.027, and p<0,001 respectively). Post-operative bleeding
occurred in 11.7% of the patients (n:15). In the OSAS group, PLR was significantly higher in the patients who had postoperative bleeding
compared to those who did not (124.6+£30.0 and 103.2+33.0 respectively, p=0.033). In adult patients who underwent tonsillectomy because
of OSAS, a PLR value higher than 121.7 is predictive of bleeding with 70% sensitivity and 79% specificity.

Conclusion: Higher PLR and NLR values may be beneficial to diagnosing CRT. A high preoperative PLR value may help predict post-
tonsillectomy bleeding in OSAS patients.
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TROMBOSIT-LENFOSIT ORANI OSAS HASTALARINDA TONSILLEKTOMi SONRASI KANAMANIN
ONGORULMESINDE YARDIMCI OLABILIR

OZET

Amag: Rekiirren/kronik tonsillit veya iist hava yolu tikanikligi nedeniyle tonsillektomi yapilan eriskin hastalarin hematolojik
parametrelerini arastirmay1 ve tonsillektomi sonrasi kanamayi 6ngérmeye yardimei olabilecek parametreleri belirlemeyi amagladik.

Gereg ve Yontem: Bu retrospektif caligmaya Ocak 2014 ile Mart 2020 tarihleri arasinda tonsillektomi yapilan 128 yetiskin hasta dahil
edildi. Hastalarin demografik bilgileri, ameliyat endikasyonlar1, ameliyat sonrasi komplikasyonlar, hemoglobin, nétrofil, lenfosit, trombosit
sayisilart Nétrofil-Lenfosit Orant (NLR) ve Trombosit-Lenfosit Orani (PLR) degerleri kaydedildi.

Bulgular: Hastalarin %45,3'tine (n:58) tekrarlayan/kronik tonsillit nedeniyle, %54,7'sine (n:70) Obstriiktif uyku apne sendromu (OUAS)
nedeniyle tonsillektomi uygulandi. Hemoglobin ve lenfosit sayist OUAS grubunda, NLR ve PLR ise rekiirren tonsillit grubunda anlaml
olarak yiiksekti (sirastyla p<0,001, p=0,006, p=0,027, p<0,001). Hastalarin %11,7'sinde (n:15) ameliyat sonrasi kanama meydana geldi.
OUAS grubunda PLR, postoperatif kanamasi olan hastalarda olmayan hastalara gore anlamli olarak daha yiiksekti (sirasiyla 124,6+30,0 ve
103,2433,0, p=0,033). OUAS nedeniyle tonsillektomi yapilan erigkin hastalarda PLR degerinin 121,7'den yiiksek olmast %70 duyarlilik ve
%79 ozgiillikkle kanamay1 6ngérmektedir.

Sonug: Daha yiiksek PLR ve NLR degerleri kronik/rekiirren tonsillit teshisinde faydali olabilir. OUAS hastalarinda preoperatif yiiksek
PLR degeri, tonsillektomi sonrasi kanamay1 6ngdrmede faydali olabilir.

Anahtar Sozciikler: Palatin tonsil. Tonsillektomi, Kanama, Uyku Apnesi, Obstriiktif

INTRODUCTION As the administration of gntibiotis:s has vastly
reduced the number of tonsillectomies performed

Tonsillectomy is one of the most for infectious conditions, upper airway
common surgical procedures for obstruction has become the main indication to
otolaryngologists. In the pre-antibiotic era, perform a tonsillectomy in pediatric patients.”
tonsillectomy was used as a primary trelatment On the other hand, chronic tonsillitis is still the
option for tonsillitis and its complications. chief indication in adult patiergti, followed by

obstruction and tumor suspicion.

Although considered a simple procedure,
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so as to be precautious and inform patients.
Although some previous studies showed that
adulthood, male gender, and tonsillectomy due to
chronic tonsillitis are associated with an
increased risk of bleeding, it is not likely yet to
predict post-tonsillectomy hemorrhage.™

A complete blood count (CBC) is
routinely performed before tonsillectomy. NLR
and PLR could easily be calculated from a
peripheral blood sample without any additional
expense and have been frequently used as
inflammatory markers in various research (e.g.,
nasal polyposis, head and neck malignities) in
the field of otorhinolaryngology.’”" In this study,
we aimed to investigate hematological
parameters of adult patients who had undergone
tonsillectomy due to CRT or upper airway
obstruction and determine the parameters that
might help predict post-tonsillectomy bleeding.

MATERIAL and METHODS

This retrospective study was conducted
under the ethical principles stated in the
Declaration of Helsinki and approved by the
local ethical committee of Gazi University with
decision number 01.03.2021-205. Adult patients
who had undergone tonsillectomy between
January 2014 and March 2020 were included in
the study. All the surgical procedures were
performed by the same surgeons with bipolar
diathermy tonsillectomy technique. Since CRT
and OSAS comprised the majority of indications,
patients who had undergone tonsillectomy
because of other indications such as tumor or
tumor suspicion were excluded. Patients under
any medication that could predispose them to
bleeding and patients with medical conditions
that might lead to systemic inflammation were
also excluded.

None of the surgeries were performed
during active infection. A hundred and twenty-
eight patients who met the criteria were included
in the study. Medical records of the patients were
obtained from their files and the electronic
hospital information system. Demographic
information, date, indications for surgery,
postoperative complications, hemoglobin level,
counts of neutrophil, lymphocyte, and platelet as
well as PLR and NLR values of each patient
were recorded. Hematologic parameters were
compared between CRT and OSAS groups and
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between patients who had post-operative
bleeding and who did not.

Statistical analysis was performed with
IBM SPSS v22 software (IBM Corporation,
Armonk, NY, USA). The Shapiro-Wilk test was
used to assess normality. Mann Whitney U test
was used for non-parametric numerical data and
the chi-square test for nominal data.
Hematologic parameters were analyzed through
the ROC curve method to determine a cut-off
value that could predict complications. Spearman
correlation was used to evaluate relationships
between ordinal variables. A "p" value less than
0.05 was considered statistically significant in all
the statistical analyses.

RESULTS

One hundred and twenty-eight patients
were included in the study. Of the patients,
45.3% (n: 58) had undergone tonsillectomy due
to CRT and 54.7% (n: 70) due to OSAS. All the
patients who had undergone tonsillectomy over
OSAS had an apnea-hypopnea index (AHI) score
greater than 5 [mean 25.91£11.98, min-max
(11.6-82.7)]. In the OSAS group, a lateral
pharyngoplasty was also implemented for all the
patients. The mean age of the patients in CRT
and OSAS groups were 29.5+9.3 and 37.549.1
respectively and the difference was statistically
significant (p=0.000). In the CRT group, 43.1%
of the patients (n:25) were male and 56.9%
(n:33) were female while 82.9% of the patients
(n:58) were male and 17.1% (n=12) were female
in the OSAS group. The proportion of male
patients in the OSAS group was significantly
higher than that of the CRT group (p=0.000).

Of all the patients, 11.7% (n:15) had post-
operative bleeding whereby all the cases
occurred in the tonsillar bed within 7.9+£2.9 days
on average following tonsillectomy (min: 5,
max: 14 days). In the CRT group, 8.6% of the
patients (n:5) had postoperative bleeding and
three of them needed a second operation to
control it whereas 14.3% of the patients (n:10) in
the OSAS group suffered from post-operative
bleeding and five of them underwent an
additional operation to manage it. None of the
patients required a blood transfusion. The
difference between the groups in terms of
postoperative bleeding rates was not statistically
significant (p=0.323). Thirty-two patients were
operated on in spring, 23 in summer, 40 in fall,
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and 33 in winter. Bleeding rates according to
seasons were 12.5% (n=4), 13% (n=3), 10%
(n=4), and 12.1% (n=4) respectively. There was
no statistically significant difference (p=0.870).

A comparison of hematologic parameters
between CRT and OSAS groups was shown in
Table 1. Hemoglobin level and lymphocyte
count were significantly higher in the OSAS
group while the CRT group had greater NLR and
PLR values.

In the CRT group, age, sex, and
hematologic parameters did not differ between
patients who had postoperative bleeding and who
did not. However, in the OSAS group, patients
who suffered from postoperative bleeding had
significantly higher hemoglobin level and PLR
value compared to those who did not (Table 2).
ROC curve analysis demonstrated that a PLR
value higher than 121.7 is predictive of bleeding
with 70% sensitivity and 79% specificity (Area
under curve=0.71, 95% CI, 0.52-0.90) in the
OSAS group (Figure 1). A comparison of
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hematologic parameters between patients who
had postoperative bleeding and who did not in
the CRT group was presented in Table 3.

The AHI scores did not show a
statistically significant correlation with PLR and
NLR values (p=0.202). Moreover, there was no
significant relationship between the AHI score
and postoperative bleeding (p=0.056).

Table 1: Comparison of hematologic parameters between groups

CRT OSAS p
(min-max) (min-max)
Hemoglobin (g/dL) 14.3+1.5 15.4+1.4 <0.001
(11.2-17.6) (12.2-18.2)
Neutrophil Count (1/ul)) 4919.5+1896.1 4537.8+1567.5 0.403
(2100.0-13095.0) (1610.0-8700.0)
Lymphocyte Count 2361.6+650.8 2750.9+728.2 0.006
(1/ul) (920.0-4100.0) (1320.0-5020.0)
Platelet Count (1/uL) 285616.0+65229.1 275635.3+56455.7 0.396
(148000.0-452000.0)  (163000.0-438000.0)
Neutrophil/Lymphocyte 2.30+1.42 1.67+0.5 0.027
Ratio (1.09-8.10) (0.54-2.49)
Platelet / Lymphocyte 128.90+40.0 106.37+£33.3 <0.001
Ratio (36.1-258.7) (50.31-221.21)
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Table 2: Comparison of hematologic parameters between patients in the OSAS group who had
postoperative bleeding and who did not

Without Postoperative ~ With Postoperative

Bleeding (n:60) Bleeding (n:10)
Mean+SD Mean+SD p
Age 38.3+9.5 33.245.6 0.118
Hemoglobin 15.3+1.4 16.1+1.2 0.035
Neutrophil Count 4599.4+1606.1 4181.0+1337.0 0.544
Lymphocyte Count 2798.3+741.9 2476.0+602.6 0.148
Platelet Count 272434.5+58334.0 294200.0+41555.3 0.171
NLR 1.7£0.5 1.7+0.4 0.849
PLR 103.2+33.0 124.6+30.0 0.033

NLR: neutrophil/lymphocyte ratio PLR: platelet/lymphocyte ratio
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Figure 1: ROC curve of PLR in OSAS patients who had post-tonsillectomy bleeding. The area under the curve is 0.71 (95%
Cl, 0.52-0.90 p<0,05)
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Table 3: Comparison of hematologic parameters between patients in the CRT group who had

postoperative bleeding and who did not

Without Postoperative
Bleeding (n:53)
Mean+SD

Age 29.47+8.93
Hemoglobin 14.27+1.49
Neutrophil Count 4848.17+1811.18
Lymphocyte Count 2375.8+655.3
Platelet Count 284234.57+66585.06
NLR 2.25+1.35
PLR 127.59+£38.95

With Postoperative
Bleeding (n:5)
Mean+SD p
30.60+14,50 0.872
14.58+0.64 0.553
5675.60+£2451.71 0.727
2212.0+458.64 0.500
300260.0+23962.64 0.387
2.87+1.95 0.628
142.85+45.03 0.628

NLR: neutrophil/lymphocyte ratio PLR: platelet/lymphocyte ratio

DISCUSSION

Tonsillectomy remains one of the most
widespread operations performed in ear, nose,
and throat (ENT) practice. For adult patients,
CRT is the main indication for tonsillectomy
followed by obstruction and tumor suspicion.**
In thisinves study, however, OSAS was the
major indication for tonsillectomy followed by
CRT. This finding is consistent with the fact that
one of the senior authors of this research mostly
performs surgery over OSAS.

Due to the high frequency of
tonsillectomy, post-tonsillectomy complications
are also seen relatively frequently. Bleeding is
one of the most serious complications of
tonsillectomy and may be life-threatening. Post-
tonsillectomy bleeding occurs in around 5% of
all adult tonsillectomies but in some series, it
may go up to 16.5%.'" In this study, overall
postoperative bleeding rate was 11.7% but only
half of them needed a second operation to
control the bleeding. Hoddeson et al.’ reported
that tonsillectomy due to recurrent tonsillitis has
a greater risk of bleeding compared to
tonsillectomy due to obstruction (6% and 4%
respectively). Ikoma et al.® also found a higher
postoperative bleeding rate in the CRT group
compared to patients who  underwent
tonsillectomy due to obstruction (16.4% and
4.4% respectively). In this study, patients who
had undergone tonsillectomy over OSAS had a
higher rate of bleeding compared to the CRT
group (14.3% and 8.6% respectively). Although

97

postoperative bleeding occurred in the tonsillar
bed in both groups, lateral pharyngoplasty might
be the reason why the bleeding rate was greater
in the OSAS group since unlike the patients in
the CRT group, all the patients in the OSAS
group had undergone lateral pharyngoplasty.
Further studies may be beneficial so as to
investigate the effect of lateral pharyngoplasty
on post-tonsillectomy bleeding.

CBC and coagulation parameters were
routinely obtained from all the patients who had
undergone tonsillectomy preoperatively. NLR
and PLR could easily be calculated from CBC
results and have been frequently used in recent
literature to show the inflammatory status of the
subjects for various diseases.*'*!?

In this study, the OSAS group had a
greater hemoglobin level, which was probably
caused by its high ratio of male patients. On the
other hand, NLR and PLR values were higher in
the CRT group, which was consistent with the
chronic inflammatory nature of CRT. Yenigiin®

reported  that children who underwent
tonsillectomy over chronic tonsillitis had higher
NLR values than those who underwent

tonsillectomy due to obstruction (1.98 and 1.35
respectively) and after the tonsillectomy, NLR
values decreased in chronic tonsillitis group.
Besides, Yorulmaz et al.'® found higher values of
PLR and NLR in pediatric patients who
underwent tonsillectomy because of chronic
tonsillitis compared to control group (NLR: 1.48
and 1.05; PLR: 102.77 and 91.47 respectively).



Eray UZUNOGLU, MD; Ayse IRIZ, MD; Ayse IRIZ, MD

Platelet To Lymphocyte Ratio May Be Helpful To Predict Post-Tonsillectomy Bleeding In Osas Patients

In this regard, high NLR and PLR values are
thought to be diagnostic markers for CRT.

Some previous studies showed that
adulthood, male gender, and tonsillectomy due to
CRT are associated with an increased risk of
bleeding.s’6 In this study, age, sex, and
hematologic parameters did not differ between
patients in the CRT group who had post-
operative bleeding and who did not. On the other
hand, in the OSAS group, hemoglobin level and
PLR value were higher in the patients who
suffered from post-operative bleeding compared
to those who did not. Yildiz et al.'” compared
NLR and PLR values of pediatric patients who
had postoperative bleeding with those of a
healthy control group and found that PLR value
was significantly higher in children with
postoperative bleeding (127 and 95.2). However,
it should be noted that they compared patients
who had postoperative bleeding with a
completely healthy group, and they did not
classify patients according to tonsillectomy
indications, which might be considered a
limitation'”.

Various techniques and instruments have
evolved to aid in tonsillectomy, including bipolar
diathermy dissection, harmonic ultrasonic
dissection, laser dissection, and the coblation
method. In the current study all the surgeries
were performed with bipolar diathermy
dissection. Bipolar diathermy dissection is
preferred because of low cost, shorter surgery
time and minimal intraoperative bleeding. The
studies in the literature showed no difference in
post tonsillectomy bleeding rates between
different techniques.'®"

Tonsillotomy is considered a safe and
effective alternative to tonsillectomy for many
patients, especially children, due to its less
invasive nature and quicker recovery period.”
Tonsillotomy has been shown to have a positive
impact on obstructive symptoms and quality of
life, similar to tonsillectomy.”’ Therefore,
tonsillotomy has become a strong alternative
treatment method for OSAS.

This study has limitations that should be
discussed. Platelet and neutrophil counts may
change rapidly. They also vary according to
calibration status of measuring devices and the
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time of the day that the blood sample was
obtained. In addition, some parameters (e.g.,
patients"  smoking  status,  postoperative
dehydration, use of nonsteroidal anti-
inflammatory drugs) that may affect post-
tonsillectomy bleeding were not discussed in this
study owing to the lack of information in the
patient files. Additionally, the power of the study
decreased due to the small number of patients.
Studies with larger populations may be
beneficial.

To our knowledge, this is the first study
in literature to investigate NLR and PLR values
as predictors of postoperative bleeding in adult
patients. In this study, we found that a PLR value
higher than 121.7 is predictive of bleeding with
70% sensitivity and 79% specificity in adult
patients who underwent tonsillectomy because of
OSAS. Since it is an inexpensive and easy-to-use
method, preoperative PLR calculation may be
advantageous in terms of evaluating the risk of
bleeding after tonsillectomy in OSAS patients.

CONCLUSION

NLR and PLR could easily be calculated
from the CBC and may help predict patient's
inflammatory status. A high PLR value may be a
warning sign of post-tonsillectomy bleeding for

patients who intend to undergo tonsillectomy
over OSAS.
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