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ABSTRACT

BACKGROUND: Reankylosis is a frequent pathology in patients who are operated for post-traumatic temporomandibular joint
(TMJ) ankylosis. In the current practice, ankylosing spondylitis attacks are monitored with the increases in neutrophil-lymphocyte
ratio (NLR) and platelet-lymphocyte ratio (PLR). In this study, such a relation between TM] reankylosis and increase in these ratios
was evaluated.

METHODS: Patients who were operated between January 2010 and December 2019 for unilateral or bilateral TMJ ankylosis were
included in this study. Temporomandibular gap arthroplasty with an interpositional silicone block was performed for each patient
by the same operative team. Each patient had standard physiotherapy. All ages and genders were included in the study. Due to the
complete blood count differences between children and adults, 18 years of age was used as a cutoff between the groups. A need for
reoperation was accepted as reankylosis. The NLR and PLR of children without and with reankylosis and adults without and with
reankylosis were compared.

RESULTS: Twenty-nine children and 38 adults were included in the study. Mean age of the children and adults were 10.8 and 37.3 years,
respectively. Eleven children and eight adults had reankylosis. In patients with reankylosis, NLR and PLR were high significantly, regardless
of age. In children, PLR was significantly higher in reankylosis patients. In adults, NLR was significantly higher in reankylosis patients.

CONCLUSION: PLR and NLR may be utilized for predicting reankylosis, respectively, in children and adults who were operated for
ankylosis due to TMJ fractures.
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it may limit the interincisal mouth opening.! The ankylosis
may be either unilateral or bilateral and the patients may lose
their speaking and nutrition functions partially or totally.[*
The post-traumatic TMJ ankylosis may be seen at any age,

INTRODUCTION

With respect to osseous anatomy, the temporomandibular
joint (TM)) is an intricate structure that is formed by the man-

dibular condyle and the glenoid fossa of the temporal bone.
1 The mandible articulates with bilateral temporal bones and
the basic functions such as speaking and nutrition are depen-
dent on the cooperation of both joints.™

TM] ankylosis is the most frequent complication of untreated
or suboptimally treated mandibular condyle fracturesP! and

including childhood.!]

During the surgical treatment of the TM] ankylosis, the aber-
rant ossification between the mandible and the temporal bone
should be resected and an interpositional material should be
placed between the bones to avoid their contact.>*® The
interpositional material is dependent on the surgeon’s pref-

Address for correspondence: Erol Kozanoglu, M.D.

Tel: +90 212 - 414 20 00 E-mail: erol.kozanoglu@istanbul.edu.tr

istanbul Universitesi istanbul Tip Fakiiltesi, Plastik Rekonstriiktif ve Estetik Cerrahi Anabilim Dali, istanbul, Tiirkiye

Ulus Travma Acil Cerrahi Derg 2023;29(2):224-229 DOI: 10.14744/tjtes.2023.01801
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Cite this article as: Kozanoglu E, Akalin BE, Berkoz O, Yiicel HC, Yildiran M, Solmaz M, et al. The predictive effect of neutrophil-lymphocyte and
platelet-lymphocyte ratios in the post-operative recurrence of temporomandibular joint ankylosis. Ulus Travma Acil Cerrahi Derg 2023;29:224-229.

e
08 S

Submitted: 10.07.2022 Revised: 20.11.2022 Accepted: 22.01.2023

224

Ulus Travma Acil Cerrahi Derg, February 2023, Vol. 29, No. 2


https://orcid.org/0000-0003-1192-9520
https://orcid.org/0000-0002-5654-2082
https://orcid.org/0000-0001-8063-9995
https://orcid.org/0000-0002-8596-3986
https://orcid.org/0000-0002-6251-1290
https://orcid.org/0000-0002-3714-170X
https://orcid.org/0000-0001-9097-5124

Kozanoglu et al. The predictive effect of NLR and PLR in the post-operative recurrence of TM] ankylosis

erence and it may be either autologous tissue or biocompat-
ible foreign bodies such as silicone.>¢! An early, efficient, and
long-lasting physical therapy regimen should be followed to
maintain the post-operative interincisal opening.!

Incomplete surgical resection, insufficient interpositional ma-
terials, and inadequate physical therapy may cause relapsing
ankylosis.! However, recurrences may be seen despite suc-
cessful surgical interventions and effective physical therapy
regimens and reoperations are mandated in several patients.
Bl Although some patients may be more prone to recurrenc-
es, a specific etiologic factor has not been defined.?

Ankylosing spondilitis is a disease model that is character-
ized by non-traumatic ankyloses and neutrophil-lymphocyte
ratio (NLR) and platelet-lymphocyte ratio (PLR) are utilized
to monitor its severity and activity.l'>'? These ratios have not
been utilized in interpreting the recurrences after the surgical
treatment of post-traumatic temporomandibular bony anky-
loses. The aim of this study was to assess the predictive effect
of NLR and PLR in the recurrence of post-traumatic bony
ankylosis of the TMJ.

MATERIALS AND METHODS

This study was approved by the Institutional Clinical Studies
Ethics Committee with the approval number 2021/915. All
patients provided informed consent that was approved by the
Institutional Clinical Studies Ethics Committee.

The patients who were operated at a single institution be-
tween January 2010 and December 2019 were included in
this study. All age and gender groups were included in the
study. The following criteria were required for inclusion: Hav-
ing a post-traumatic unilateral or bilateral TMJ osseous an-
kylosis, being treated with unilateral or bilateral gap arthro-
plasty with a silicon block interposition; having a complete
blood count 2 weeks before the operation and not having
an infectious disease during the complete blood count. The
patients who were operated at a different institution or who
were operated with another technique were excluded from
the study. The patients with non-traumatic TMJ ankyloses,
with fibrous ankyloses and with overt infectious disease
during the complete blood count, were excluded from the
study. Ankylosis was defined as a maximal interincisal mouth
opening that was <3 mm and recurrence was defined as a
need for reoperation.

All patients were operated by the same operation team and
gap arthroplasty was performed. The aberrant bone that was
between the mandible and the temporal bone was resected.
The ipsilateral coronoid process was resected in all patients.
The interosseous gap was reconstructed with a silicon block
whose height was equal to the difference between the heights
of the mandibular rami. An early physiotherapy regimen was
initiated at the |st post-operative week and all patients were
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instructed to stretch their TMJ s passively with the help of
wooden tongue depressors.

Neutrophil, lymphocyte, and thrombocyte values are higher
during childhood and they are prone to lowering with age.!'*]
These changes may be seen in NLR and thrombocyte lym-
phocyte ratios.l'"¥! With respect to the changes in the com-
plete blood count values, pediatric (younger than |8 years)
and adult (older than or equal to |8 years) populations were
evaluated separately. The mean NLR and PLR of the children
without recurrences were compared with the ratios of the
children with recurrences. The mean NLR and PLR of the
adults without recurrences were compared with the ratios of
the adults with recurrences.

Statistical Analysis

SPSS 22 software was used for the evaluation of the data.
The data without normal distribution were analyzed with the
Mann—Whitney U-test and the categorical data were analyzed
with Chi-square test. The quantitative data were defined with
mean, standard deviation, and median and the categorical
data were defined with numbers and percentages. Further,
evaluations were made with ROC, regression and correlation
analyses. P<0.05 was accepted as statistically significant.

RESULTS

Sixty-seven patients were included in the study. Twenty-nine
patients were under |8 years of age (children) and 38 pa-
tients were adults. The mean age of the children was 10.8+4
years (117 years) whereas the mean age of the adults was

Table 1. The distribution of the patients was made according
to the age group and the recurrence status
Number of patients %

Age group

Pediatric 29 433

Adult 38 56.7
Recurrence status

No recurrence 48 71.6

Recurrence 19 284
Recurrence and age group

Pediatric without recurrence 18 26.9

Adult without recurrence 30 44.8

Pediatric with recurrence I 16.4

Adult with recurrence 8 11.9
Number of operations

| 48 71.6

2 13 19.4

3 6 9.0
Total 67 100.0
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37.3%13 years (19-76 years). There was recurrence in |1
children (11/29) and in eight adults (8/38). A single gap ar-
throplasty with silicone block interposition was performed
in |13 patients and the operation was performed twice in six
patients (Table |). The mean follow-up period was 4 years
(2-7 years).

When all the patients were evaluated regardless of their age,
the mean NLR and PLR of the patients with recurrence were
higher than the ratios of the patients without recurrence and
the difference was significant (p=0.011). In the pediatric age
group, the patients with recurrence had a higher mean PLR
(p<0.001) and in the adult age group, the patients with recur-
rence had a higher mean NLR (p=0.021) (Table 2).

According to the logistic regression analysis that was inde-
pendent of age, NLR and PLR were found to be predictive for
recurrence (Omnibus test, p=0.005). The increases in NLR
and PLR increased the risk of recurrence by 2.105 and 1.022
times, respectively. According to the ROC analysis that was
independent of age, the areas under the curve were signifi-
cant for both NLR (0.700) and PLR (0.744) values.

DISCUSSION

Mandibular condyle fractures may be complicated by osseous
ankyloses which may recur despite appropriate management.
[ Microenvironmental changes of the TM) and aberrations
in the intracellular signaling pathways may cause the evolu-
tion of fibrous ankylosis to its osseous form and ankylosis
recurrences.’! Zhao et al.l'"¥! evaluated the ankylosis tissues
of animal models and humans; in fact, a numerical increase
of macrophages inside the TM] increased the ankylosis risk.
They found that the interventions which decreased the mac-
rophage count decreased the ankylosis risk.l'! In this study,
histopathological examinations were not performed on the
ankylosis tissues and neutrophil, platelet, and lymphocyte
counts and their ratios were obtained from the peripheral
blood. The recurrence risk was assessed with such basic tests.

Chen et al.F] classified the patients with TM] ankylosis relapse
according to age groups and the pediatric patients were more
prone to recurrence. In this study, the recurrence prevalence
was 37.9% and 21% in the pediatric and adult groups, respec-
tively, and the results were concordant with the literature.
This difference between the age groups did not confound the

Table 2. The NLR and PLR values were compared with respect to the age group and the recurrence status of
the patients
MeantStandard Deviation Median (Range) p
Neutrophil lymphocyte ratio
Recurrence without age grouping
No 1.44+0.52 1.36 (0.8-3.29) 0.011
Yes 1.93+0.73 1.75 (0.88-3.40)

Recurrence with respect to age group

Pediatric
No 1.15+0.38 1.29 (0.28-1.59) 0.076
Yes 1.84+0.80 1.73 (0.88-3.08)
Adult
No 1.62+0.51 1.43 (1.12-3.29) 0.021
Yes 2.05+0.65 1.78 (1.45-3.40)
Platelet lymphocyte ratio
Recurrence without age grouping
No 82.06+25.67 77.45 (39.70-151.25) 0.002
Yes 105.12£27.61 100.00 (67.10—155.00)
Recurrence with respect to age group
Pediatric
No 63.77£15.29 62.25 (39.70-96.80) <0.001
Yes 103.81+23.99 100.00 (73.30-142.50)
Adult
No 93.04+24.47 85.75 (62.50-151.25) 0.297
Yes 106.91+33.65 101.87 (67.10—-155.00)

NLR: Neutrophil lymphocyte ratio; PLR: Platelet lymphocyte ratio.
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results of this study, because the patients were evaluated in
two separate groups according to their age.

The resection of the osseous tissue between the temporal
bone and the mandible and the application of the early phys-
ical therapy is among the main treatment principles of TM]
ankylosis.’! There is not a single technique of treatment. In
fact, gap arthroplasty may be performed alone or an inter-
positional tissue or medical material may be placed in the
gap.1>*¢! Furthermore, the joint may be reconstructed with a
costochondral graft or an alloplastic joint prosthesis after the
release of the ankylosis.>*] Al-Moraissi et al.’] demonstrat-
ed that the gap arthroplasty with an interposition increased
the interincisal mouth opening and decreased the ankylosis
recurrence significantly, with respect to the techniques with-
out an interposition. Besides, interpositional gap arthroplasty
increased the interincisal mouth opening more than the cos-
tochondral graft technique.’! Rozanski et al.'! suggested to
perform the gap arthroplasty technique for the pediatric pa-
tients due to the technical ease and they did not demonstrate
a significant advantage of an interposition with an autologous
tissue. Gupta et al.’! compared the results of the interposi-
tional silicone and autologous tissues and they did not find
a significant difference. Thus, silicone interposition was sug-
gested due to lack of donor site morbidity. In this study, gap
arthoplasty with silicone block interposition was performed
and the following advantages were observed: technical ease,
maintained increase in interincisal mouth opening, decrease
in recurrence risk, and lack of donor site requirement.

Neutrophil and PLR which are calculated from peripheral
blood count are used for the diagnosis and surveillance of
various diseases.!''® If the lymphocyte count is low relative
to the other white blood cells, NLR and PLR will increase,
indicating a loss of control in the inflammatory response.
] These ratios are used to evaluate the severity and the
prognosis of some infectious diseases such as bacteremia.l'®!
Furthermore, high NLR is utilized as a bad prognostic predic-
tor in the cancers of the gastrointestinal system, the central
nervous system, and the skin.l'”? NLR and PLR are utilized
in the surveillance of various rheumatologic diseases such as
rheumatoid arthritis, Behget’s disease, familial Mediterranean
fever, and systemic lupus erythematosus.['"'”) An increase in
these ratios may demonstrate a reactivation of the rheumatic
diseases and a novel damage at the organs, whereas a de-
crease in the ratios may show the efficacy of the treatment.'!

Ankylosing spondylitis is one of the rheumatic diseases
whose surveillance and treatment plan may be performed
with NLR and PLR.I'*!21%22] Although there are different re-
sults in the literature, high NLR and PLR are found in active
disease.['®'2!%-22] Vertebral column and sacroiliac joints are af-
fected in ankylosing spondylitis and TMJs are spared.’™ The
hypothesis of this study was based on the relationship be-
tween the major joint ankyloses in ankylosing spondylitis and
the increases in NLR and PLR. In this study, the relationship
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between the recurrence of the post-traumatic osseous TM)
ankylosis and these ratios were assessed and the predictive
values of elevated PLR and the NLR were found in pediatric
and adult populations, respectively. According to these re-
sults, the NLR and PLR may be utilized in the surveillance of
the post-traumatic TM] fracture patients.

The absolute values and ratios of the peripheral blood cells
may vary with age.['*'¥] Nah et al.I'¥! evaluated the peripheral
blood samples of healthy individuals and they demonstrated
the temporal change of peripheral blood values. Lee et al.l'¥
suggested the utilization of different cutoff values for NLR
and PLR in pediatric and adult populations. In this study, the
confounding effect of the temporal changes in NLR and PLR
were prevented by evaluating pediatric and adult patients in
separate groups.

To the best of our knowledge, no prior studies have been
conducted on the predictive value of NLR and PLR in
post-traumatic TM] ankylosis recurrence. The performance
of a standard surgery by the same surgeons, the presence
of a standard physical therapy regimen, the high number of
patients, and the long follow-up periods were the strong as-
pects of this study. The inability to detect specific cutoff val-
ues for NLR and PLR was the weakness of this study and it
may be overcome by future studies that may be performed
with larger cohorts. Furthermore, any potential correlation
between the NLR and PLR values and the time of recurrence
may be assessed in future studies. On the other hand, NLR
and PLR of the peripheral blood may be affected by various
factors and it would be more precise to calculate these ratios
from the TM] s samples. Due to the retrospective nature of
this study, such samples were not evaluated and it may be re-
garded as another weakness of this study. Future prospective
studies are required to assess the NLR and PLR of the joint
samples such as the synovial liquid or the excisional biopsy
specimen.

Conclusion

An inexpensive and easily accessible blood count is sufficient
to calculate the neutrophil and PLR that are dependent on
the age of the patient. The post-treatment recurrence of
post-traumatic TM] osseous ankylosis may be predicted by
high PLR in pediatric patients and by high NLR in adult pa-
tients.
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ORIJINAL CALISMA - 0Z

Temporomandibular eklem ankilozunun ameliyat sonrasi niiksiinde nétrofil lenfosit ve
trombosit lenfosit oranlarinin 6ngérii etkisi

Dr. Erol Kozanoglu, Dr. Bora Edim Akalin, Dr. Omer Berkoz, Dr. Hiiseyin Can Yiicel,
Dr. Mehmet Yildiran, Dr. Mehmet Solmaz, Dr. Ufuk Emekli

Istanbul Universitesi Istanbul Tip Fakiiltesi, Plastik Rekonstriiktif ve Estetik Cerrahi Anabilim Dal, Istanbul

AMAC: Ankiloz nlksu, travma sonrasi gelisen temporomandibular eklem (TME) ankilozuna yonelik ameliyat olan hastalarda sik gérilen bir so-
rundur. Giinimiizde, ankilozan spondilit alevienmeleri, notrofil (NLO) ve trombosit (TLO) lenfosit oranlarindaki artislar ile takip edilmektedir. Bu
calismada, TME ankiloz niiksti ve bu oranlardaki artis arasinda benzer bir ilisinin olup olmadigi degerlendirildi.

GEREGC VE YONTEM: Ocak 2010 ile Aralik 2019 arasinda tek veya cift tarafl TME ankilozu nedeniyle ameliyat edilen hastalar calismaya dahil edildi.
Her hastaya ayni ekip tarafindan temporomandibular eklem bosluk artroplastisi ve araya silikon blok yerlestirilmesi uygulandi. Her hastaya ayni
fizyoterapi uygulandi. Calismaya gocuk ve eriskin hastalar dahil edildi ve cinsiyet ayrimi yapiimadi. Cocuk ve eriskinler arasinda tam kan sayimi farki
oldugundan 18 yas gruplar arasinda sinir olarak belirlendi. Yeniden ameliyat gereksinimi ankiloz niikst olarak kabul edildi. Ankiloz niiksii olan ve
olmayan gocuklarin NLO ve TLO’lari karsilastirildi. Ankiloz niikst olan ve olmayan erigkinlerin NLO ve TLO’lari karsilastirildi.

BULGULAR: Calismaya 29 gocuk ve 38 eriskin dahil edildi. Cocuklarin ortalama yasi 10.8 iken eriskinlerin ortalama yasi 37.2’idi. On bir cocuk ve
sekiz erigkinde ankiloz niiksti saptandi. Yastan bagimsiz olarak, ankiloz niiksii olan olgularin NLO ve TLO’lari daha yiiksekti. Cocuklarda olan niiks-
lerde TLO anlamli olarak yiiksekken eriskinlerde NLO anlamli olarak yiiksekti.

TARTISMA: Temporomandibular eklem kirigina bagl gelisen ankilozlarin cerrahisi sonrasi gocuklarda TLO ve erigkinlerde NLO kullanilarak ankiloz
niikst dngorisi yapilabilir.

Anahtar sézclikler: Ankiloz; ankiloz niikst; nétrofil lenfosit orani; temporomandibular eklem; trombosit lenfosit orani.
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