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Abstract

Head and Neck Diseases Conflux is a pioneering international journal dedicated to catalyzing interdisciplinary research and clinical innovation in
head and neck medicine. Central to our mission is the integration of diverse medical specialties and fostering global academic collaboration as
cornerstones of scientific advancement. The intricate anatomy of the head and neck region, encompassing complex sensory, neurological, and
vascular systems, necessitates seamless collaboration among ophthalmologists, otolaryngologists, neurosurgeons, and allied specialists. The
journal champions the full spectrum of translational research, bridging fundamental molecular discoveries with cutting-edge clinical applications
including minimally invasive endoscopic techniques, artificial intelligence-enhanced diagnostics, novel cold plasma therapeutics, robotic-assist-
ed surgical precision, and personalized 3D-printed implants. Through our commitment to cultivating future medical leaders and upholding the
highest standards of academic rigor, we aim to accelerate transformative technologies in precision medicine, tissue engineering, regenerative
therapeutics, and gene-editing applications. By promoting global partnerships and scientific discourse, Head and Neck Diseases Conflux aspires

to make substantial contributions to advancing healthcare through evidence-based innovation and clinical excellence.

Keywords: head and neck medicine; collaboration; innovation.

Conflux - Integration - Innovation

The advancement of medical science has historically been
driven by transcending conventional boundaries, integrating
diverse scientific insights, and rigorously applying cutting-edge
technologies. Situated at the strategic intersection of Eastern
holistic traditions and Western biomedical precision, the jour-
nal Head and Neck Conflux has been established to catalyze
groundbreaking discoveries, foster clinical innovation, and en-
courage rigorous interdisciplinary collaboration in the special-
ized domain of head and neck medicine.

Multidisciplinary Integration as a Foundation for Innovation

In contemporary medicine, transformative evolution is pro-
pelled by indispensable multidisciplinary synergy. Historically,
journals such as Nature and Science pioneered the dissemina-
tion of influential research findings that have shaped medical
science profoundly. In alignment with this esteemed tradition,
Head and Neck Conflux explicitly seeks to bridge rigorous ba-
sic research with definitive clinical outcomes, addressing the
unique and intricate challenges presented by head and neck

pathologies.

The head and neck region, characterized by a dense conver-
gence of sensory, neurological, vascular, and functional sys-
tems, inherently requires profound interdisciplinary collabora-
tion. Clinical evidence consistently highlights that significant
advances—ranging from precision orbital reconstruction and
auditory rehabilitation to advanced minimally invasive skull
base surgery—are predominantly achieved through collabora-
tive efforts among ophthalmologists, otolaryngologists, neuro-
surgeons, and allied specialists. These integrated approaches
continuously redefine clinical methodologies, elevate thera-
peutic standards, and substantially enhance patient outcomes.

From Fundamental Molecular Insights to Clinical Translation

Inspired by landmark journals such as Cell, which redirected
biomedical research to molecular and cellular levels, and
Nature Medicine, dedicated to translational advancements,
Head and Neck Conflux emphasizes an integrated approach
to translational research. Advanced methodologies, includ-
ing minimally invasive endoscopic surgeries, artificial intel-
ligence-driven diagnostic precision, innovative cold plasma
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oncology treatments, robotic-assisted surgical accuracy, and
personalized 3D-printed implants, underscore our commitment
to translating innovative research into meaningful clinical in-
terventions.

These advancements profoundly reshape clinical paradigms.
Molecular characterization of tumors now routinely informs
personalized treatment strategies, significantly enhancing ther-
apeutic effectiveness and improving patient prognosis. Preci-
sion-guided endoscopic techniques effectively mitigate risks
historically associated with vascular complications, leveraging
comprehensive anatomical and physiological knowledge.
Furthermore, pioneering research into neural regeneration is
achieving previously unattainable functional restoration, illus-
trating the critical role of translating fundamental molecular
insights into clinical practice.

Nurturing Future Medical Leaders

The complexity of contemporary medical practice demands
clinicians and researchers adept in advanced technologies,
proficient surgical skills, and comprehensive integrative intel-
lectual capabilities. Head and Neck Conflux proactively sup-
ports future medical leaders through structured mentorship
programs, interdisciplinary training, and robust international
academic exchanges. These initiatives aim to equip emerging
medical professionals with the necessary skills to effectively
navigate, innovate, and lead within increasingly intricate clini-
cal and research environments.

Integrative Perspectives from Eastern and Western Medical
Traditions

The progressive evolution of medical practice increasingly
relies on the strategic integration of diverse historical, cultural,
and technological insights. The proactive synthesis of Eastern
holistic medical approaches with Western evidence-based
precision medicine generates novel therapeutic paradigms.
Engagement between emerging biomedical technologies—
such as nanomedicine, genomic editing, and stem cell thera-
peutics—and traditional medical knowledge fosters significant
opportunities for innovative global healthcare advancements.

Commitment to Academic Excellence and Intellectual Open-
ness

Adhering unwaveringly to rigorous academic standards, Head
and Neck Conflux mandates meticulous peer review, reproduc-
ibility of research findings, and empirical robustness. Concur-
rently, the journal fosters an environment conducive to intel-
lectual openness and rigorous scientific debate. Embracing a
philosophy championed by journals like Science, we maintain
that disciplined, evidence-based discourse is fundamental for
meaningful progress in medical science.

Strategic Vision for the Future

Advancements such as precision medicine, personalized ther-
apeutic approaches, artificial intelligence integration, tissue
engineering, regenerative medicine, and gene-editing technolo-
gies represent transformative forces reshaping contemporary
clinical practice. Rapidly transitioning from conceptual aspi-
rations into clinical realities, these innovations fundamentally
alter diagnostic methods, therapeutic strategies, and patient
outcomes within head and neck medicine.

https://doi.org/10.71321/03¢6j041

Our Mission and Commitment

Head and Neck Conflux is dedicated to fostering integrative
research, promoting clinical innovation, and facilitating inter-
disciplinary collaboration, honoring our historical legacy while
proactively advancing future developments. The term "Con-
flux" symbolizes the integration of diverse knowledge streams,
global academic partnerships, theory-practice convergence,
and balance between tradition and innovation. Our unwavering
dedication to scholarly rigor, scientific integrity, intellectual
openness, and compassionate patient care underpins our am-
bition to significantly advance global head and neck medical
practice.

Building upon our historical foundations and bolstered by mul-
tidisciplinary cooperation, we strive to propel head and neck
conflux toward pioneering scientific discoveries and notable
clinical milestones, substantially contributing to global health-
care advancement.
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Abstract

Background: To explore the optimal surgical approach for preschool children with obstructive sleep apnea (OSA) by comparing changes in ve-
nous hematological parameters, Faces Pain Scale Revision (FPS-R) pain scale scores, and OSA-18 scale scores following two different surgical
treatments.

Methods: A total of 83 preschool children with OSA were enrolled, with 42 assigned to the control group (total tonsillectomy with adenoidectomy)
and 41 to the experimental group (partial tonsillectomy with adenoidectomy). Preoperative and postoperative (3-day) measurements included
cardiovascular disease risk factors, immune-related indicators, perioperative blood loss, postoperative FPS-R pain scale scores, and 0SA-18
scale scores.

Results: Comparison between the two groups revealed no significant differences in intraoperative blood loss, primary bleeding, pre- and
post-treatment OSA-18 scale scores, C-reactive protein (CRP) levels, cardiovascular disease risk factors, or immune-related indicators (all P >
0.05). However, significant differences were observed in secondary bleeding (P < 0.05) and postoperative FPS-R pain scale grades (P < 0.05). In
the control group, pre- and post-treatment antistreptolysin O (ASO) levels showed no significant difference (P> 0.05), whereas in the experimental
group, ASO levels decreased significantly (P < 0.05).

Conclusion: Partial tonsillectomy demonstrated comparable efficacy to total tonsillectomy in terms of intraoperative blood loss, reduction of
snoring symptoms, and improvement of airway patency, with both procedures achieving stable therapeutic outcomes. No significant differences
were observed between partial and total tonsillectomy regarding short-term effects on cardiovascular disease risk factors or immune function.
For preschool children with OSA, partial tonsillectomy was superior to total tonsillectomy in reducing postoperative pain, secondary bleeding, and
ASO levels.

Keywords: preschool OSA; immune function indicators; FPS-R pain scale.

Introduction

Childhood obstructive sleep apnea (OSA) refers to a series
of pathophysiological changes caused by frequent partial or
complete upper airway obstruction during children's sleep, in-
terfering with children's normal ventilation and sleep structure.
Currently, relevant literature reports that the prevalence of chil-
dren is between 1.2% and 5.7%, and its peak incidence occurs
between 2-8 years old, and increases with the rising trend of
childhood obesity [1]. As early as 2016, foreign scholars point-
ed out that OSA can cause cognitive and neuropsychological
dysfunction, Attention-Deficit Hyperactivity Disorder (ADHD),
learning problems and nocturnal enuresis in children, and can
even affect the development of the cardiovascular system and
increase the prevalence of cardiovascular events such as hy-
pertension in adults [2].

It can be said that OSA seriously affects children's physical
development, and the anatomical causes are mainly physio-
logical hypertrophy of adenoids and tonsils [1]. Currently, aca-
demia believes that respiratory obstruction of the upper airway
in children with OSA can be well improved through tonsillec-
tomy or adenoidectomy [3]. In the body's immune system, the
tonsils (palatine tonsils) and adenoids (pharyngeal tonsils) are
important parts of the pharyngeal lymph ring. They are located
at the entrance of the upper airway and digestive tract, serving
as the first line of defense against food and foreign microor-
ganisms and other antigenic substances in the air, playing the
dual role of cellular and humoral immunity [4]. Due to the in-
creasing number of food types and increasing mobility among
preschool children between the ages of 3-6, the digestive tract
and respiratory tract of the body will receive various exoge-
nous stimuli at this stage, but the body's immune system has
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not yet matured [5], and the tonsils, as the body's first line of
defense of immunity, can produce a large number of immune
factors at this stage, which helps to stimulate the body to
gradually establish a natural resistance and immune ecolog-
ical balance. However, there is still few relevant literature on
the changes in immune function and vascular disease risk
factors caused by different surgical methods in preschool chil-
dren with OSA. Therefore, this study collected anti-streptolysin
O, cardiovascular disease risk factors, immune function and
other indicators after treatment in preschool children with OSA
after two different surgical methods to provide some theoret-
ical support for the choice of surgical methods in preschool
children with OSA.

Methods

General information

A group of preschool children diagnosed with OSA from
November 2022 to November 2023 from the Department of
Otolaryngology Head and Neck Surgery of the Affiliated Hos-
pital of Jiujiang University were selected. 90 patients met the
“enrollment criteria" and were randomly divided into a control
group (total tonsillectomy) and an experimental group (partial
tonsillectomy) with 45 patients in each. Among them, 3 chil-
dren in the control group and 4 children in the experimental
group withdrew from the study due to their refusal to test rel-
evant blood indicators and improve relevant scale evaluation
after surgery.

Inclusion criteria: 1. The age of the child is between 3 and 6
years old. The Body Mass Index (BMI) value was less than
25, snoring = 3 nights/week, and portable sleep monitoring:
apnea-hypopnea index (AHI) = 1. Rule out other underlying
diseases. The parents of the child have basic education level
and have clear language expression and thinking. 2. According
to the "Technical Standards for Standardized Treatment of
Tonsil and Adenoid Low-Temperature Plasma Radiofrequency
Ablation in Children" [3] for the grading of tonsil and adenoidal
hypertrophy, the enrolled children met the requirements of
degree Il or IV of tonsil hypertrophy and degree Il or IV of ade-
noidal hypertrophy. 3. No significant abnormalities were found
in other routine preoperative examinations. The research con-
tent of this topic has been certified by the Ethics Committee of
the Affiliated Hospital of Jiujiang University (approval number:
NO. jjumer-b-2022-0612), and all parents of the children have
signed the informed consent form.

Method

Surgical method: All enrolled children were transferred to the
operating room before 9:00 AM on the day of surgery. During
general anesthesia induction, anesthesiologists administered
a single intravenous dose of fentanyl for analgesia. The chil-
dren in the control group underwent total tonsillectomy with
the capsule resected; the experimental group underwent par-
tial tonsillectomy with the tonsillectomy preserved, the anterior
and posterior arches preserved, and no mass tonsil tissue
remained. All children underwent plasma ablation of hypertro-
phy of adenoids. The cutting instruments during the operation
were plasma blades from Beijing Jesse Huizhong Technology
Co.Ltd, and the operations were also completed by the same
senior doctor.

Observation indicators: Fasting venous blood was collected
before and on the 3rd day after surgery to measure anti-strep-
tolysin O, cardiovascular disease risk factors (serum total
cholesterol, triglycerides, high-density lipoprotein cholesterol,
low-density lipoprotein cholesterol, serum apolipoprotein A,
serum apolipoprotein B, immune indicators (IgA, IgE, IgG, IgM,
complement C3, complement C4), C-reactive protein (CRP),
perioperative blood loss and postoperative OSA-18 scale
scores of children in the two groups were counted This was
because, considering the cognition and understanding level of
children aged 3-6, we used Faces Pain Scale Revision (FPS-R)
pain volume [3, 6] to assess the pain of children one day after
surgery (Figure 1).

Figure 1. FPS-R pain volume. Pain levels assessed using the FPS-R
scale pre- and post-operation.
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Statistical analysis

All data were statistically analyzed using the statistical soft-
ware SPSS29.0.20 system. The measurement data were ex-
pressed in Mean + SD, the chi-square test was used, and the
counting data were expressed in the number of cases. The
contingency table analysis of non-parametric test was used.
The comparison between the two groups before and after
treatment was carried out using paired sample t-test. The
comparison between the two groups was carried out using
isolated sample t-test. The difference was P < 0.05.

Results

Two sets of basic data

The average age of the 42 children in the control group was
5.00+0.74 (years), the BMI was 18.14%3.52 (kg/m?), and the
average course of disease was 10.00+4.75 (months); the av-
erage age of the 41 children in the experimental group was
4.87+0.85 (years), the BMI was 18.80+3.59, and the average
course of disease was 10.4614.65 (months). There were no
statistically significant differences between the two groups in
terms of total number of people, ratio of male to female, aver-
age age, BMI value, average course of disease, AHI, degree of
tonsils and adenoids enlargement (P > 0.05) (Table 1).

Perioperative bleeding profiles of the two groups

The treatment group showed a slightly higher mean volume
(4.49 £ 1.05 mL) compared to the control group (4.43 + 0.97
mL), with no significant difference (P = 0.790). For primary
bleeding episodes, the control group had 4 cases versus 1
case in the treatment group, but this difference was not statis-
tically significant (P = 0.371). In contrast, secondary bleeding
events differed significantly between groups (9 cases in con-
trols vs. 2 cases in treatment group, P = 0.026). This indicates
that the treatment group had a statistically significant lower
incidence of secondary bleeding compared to controls (Table 2).



Postoperative pain levels according to FPS-R grading

On postoperative day 1(Post-op Day 1), the control group
showed mild pain: moderate pain = 15:27, while the treatment
group demonstrated 34:7. On postoperative day 3(Post-op Day
3), the ratios were 10:32 (control) versus 26:15 (treatment). By
postoperative day 10(Post-op Day 10), the distributions were
13:29 (control) and 23:18 (treatment). The treatment group
exhibited significantly lower pain levels than the control group
at all measured time points (postoperative days 1, 3, and 10),
with all P-values <0.05, indicating statistically significant differ-
ences in pain experience between the two groups (Table 3).

Table 1. Comparison of two sets of basic data.

https://doi.org/10.71321/8gkgjj02

The scores of 0SA-18 scale in the two groups before and af-
ter treatment

The scores of OSA-18 scale in the two groups before and
after treatment. The OSA-18 scale scores of the two groups
gradually decreased on preoperative, postoperative 3 days and
postoperativel month (Post-op Month 1), but the P value com-
pared between the two groups was greater than 0.05 (Figure 2),
that is, there was no statistical difference in the OSA-18 scale
scores between the two groups at each stage before and after
treatment (Table 4).

A Degree of Adenoid
Gender YD co‘:uerrsa:ag:f tonsil enlarge- enlargement
Group n age(Y) BMI(kg/m2) disease AHI ment degree
Male female (months) m wvooom W
Control Group 42 28 14 5.00+0.74 18.1443.52 10.00%4.75 5.56%2.46 32 10 33 9
Engmzma' 41 30 11 487:0.85 18.80#3.59 10.46:4.65 547+242 35 6 30 11
F/t -0.449 0.417 0.694 -0.851 -0.449 0.174 1.122 0.331
P 0.655 0.518 0.49 0.398 0.655 0.862 0.289 0.565
Table 2. Perioperative bleeding profiles of the two groups.
Intraoperative Blood Primary Bleeding Secondary Bleeding
SR n Loss(mL)
Bleeding No Bleeding  Bleeding No Bleeding
Control Group 42 4.43+0.97 4 38 9 33
Experimental Group 41 4.49+1.05 1 40 2 39
F/t -0.449 -0.267 0.801 4.943
P 0.655 0.79 0.371 0.026

Table 3. Postoperative pain levels according to FPS-R grading.

Post-op Day 1

Post-op Day 3

Post-op Day 10

Group n
Mild Pain  Moderate Pain Mild Pain  Moderate Pain  No Pain Mild Pain
Control Group 42 15 27 10 32 13 29
Experimental Group 41 34 7 26 15 23 18
F/t -0.449 19.123 13.25 5.341
P 0.655 < 0.001 < 0.001 0.021




Head and Neck Diseases Conflux

Changes of antistreptolysin O (ASO) in two groups before and
after treatment

The mean value of ASO in both groups decreased before and
after treatment. The P value in the control group was great-
er than 0.05, and the P value in the experimental group was
0.019(<0.05), which was statistically significant (Table 5).

Changes of CRP in two groups before and after treatment

The mean value of CRP in both groups increased before and
after treatment and the P values were greater than 0.05 before
and after treatment, which was not statistically significant
(Figure 3, Table 6).

Changes in cardiovascular disease risk factor indicators be-
fore and after treatment in the two groups

The mean values of total cholesterol, triglyceride, low-density
lipoprotein, and apolipoprotein B indicators in the two groups
showed an upward trend before and after treatment, and the
P values were all greater than 0.05. There was no statistical
difference between the two groups before and after treatment;
The mean values of high-density lipoprotein and apolipopro-
tein A1 in the two groups showed a downward trend before
and after treatment, and the P values were all greater than 0.05.
There was no statistical difference between the two groups
before and after treatment (Table 7).

Figure 2. Scatterplot of 0SA-18 scale scores in the two groups before and after treatment. Treatment efficacy was assessed by comparing OSA-
18 scores between the two groups at preoperative, postoperative day 3, and postoperative month 1 time points, with P < 0.05 considered statisti-

cally significant.
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Table 4. Preoperative and Postoperative OSA-18 Scale Evaluations.
Group n Pre-op Post-op Day 3 Post-op Month 1
Control Group 42 97.07+7.71 70.40+5.28 42.33+8.14
Experimental Group 41 99.6815.74 72.7316.72 41.9016.69
T -0.449 -1.753 -1.848 0.263
P 0.655 0.084 0.068 0.793
Table 5. ASO indicators before and after treatment in the two groups.
Test Group Pre-op Post-op Day 3 T P
ASO Control Group 184.67+236.71 179.57+237.10 1.905 0.064
(lu/mL) Experimental Group 94.94+116.82 89.11+110.25 2.441 0.019
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Figure 3. Scatter plots of CRP values in the two groups before and after treatment. Inflammation status was assessed by comparing CRP values
between the two groups at preoperative and postoperative day 3 time points, with P < 0.05 considered statistically significant.
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Table 6. CRP indicators before and after treatment in both groups.

Control
Test Time Experimental Group T P
Group
CRP Pre-op 2.98+1.26 2.97+1.24 0.047 0.963
(mg/L) Post-op Day 3 15.48+£15.11 12.62+9.67 1.027 0.307

Table 7. Cardiovascular disease risk factor indicators before and after treatment in group.

Control Experimental
Test Time T P
Group Group
TC Pre-op 4.13+0.64 4.33+0.83 -1.21 0.23
(mmol/L) Post-op Day 3 4.42+0.74 4.62+0.97 -1.08 0.284
TG Pre-op 0.854%0.35 0.9840.43 -1.421 0.159
(mmol/L) Post-op Day 3 1.14+0.32 1.19+0.35 -0.726 0.47
HDL Pre-op 1.55+0.26 1.57+0.25 -0.328 0.744
(mmol/L) Post-op Day 3 1.47+0.25 1.49+0.20 -0.327 0.744
LDL Pre-op 2.30+0.43 2.460.56 -1.454 0.15
(mmol/L) Post-op Day 3 2.53+0.48 2.66+0.66 -1.033 0.304
Apo-A1 Pre-op 1.37+0.18 1.3610.16 0.064 0.949
(g/L) Post-op Day 3 1.3240.18 1.3140.15 0.422 0.674
Apo-B Pre-op 0.87+0.21 0.93+0.30 -0.97 0.335
(g/L) Post-op Day 3 1.06+0.22 1.15+0.36 -1.342 0.183
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Changes in immune-related indicators before and after treat-
ment in the two groups

The mean values of IgA and IgG in both groups decreased
before and after treatment, with P values greater than 0.05,
that is, there was no statistical significance between IgA and
IgG before and after treatment. The mean value of IgE in both
groups increased after treatment, and the P value was greater
than 0.05, that is, there was no statistical significance between
the two groups before and after treatment in IgE. The mean
values in both groups decreased after IgM immunization
treatment, and the P values were less than 0.05, that is, the dif-
ferences between the two groups before and after treatment
were statistically significant (Figure 4). The mean values of
complement C3 and complement C4 in both groups increased
before and after treatment, and the P values were greater than
0.05, that is, there was no statistical significance between the
two groups before and after treatment (Table 8).

Discussion

Research on the impact of tonsillectomy on immune function
in children has long become a hot topic of clinical research in
the academic community. Wang Xianghui and other scholars
reported many years ago that after tonsillectomy in children,
the incidence of chronic inflammation in the upper respira-
tory tract will increase, and symptoms such as foreign body
sensation and dry throat discomfort will be prone to occur

in adulthood [7]. It is recommended that for children without
obvious inflammation of the tonsils, while surgically resolving
the obstruction, some of the functions of the tonsils should be
preserved as much as possible. In a 10-year follow-up study,
Eviatar [8] confirmed that there was no significant difference
in snoring, airway patency, daily diet and upper airway inflam-
mation between children undergoing partial tonsillectomy and
children undergoing total tonsillectomy, and stable results
could be achieved.

The ages of 3 to 6 are preschool. During this period, children's
height and weight continue to increase, their exercise ability
continues to increase, and their curiosity about surrounding
things and their ability to learn are also very strong. Therefore,
this stage is a key stage for children's development stage.0SA
is also a peak in preschool age. It will not only affect children's
sleep quality, growth and development speed and the pro-
duction of "adenoid features", but long-term hypoxia will also
lead to activation of the nervous system and disorders of the
endocrine system increase the probability of cardiovascular
diseases, ADHD and emotional disorders in children [9]. With
the rapid development of information transmission media, par-
ents understand the importance of early intervention and early
treatment of children with OSA. However, which surgical meth-
od is safer and has better results has always been a concern
for parents.

This study used relevant literature as a reference, and used the
indicators of total cholesterol, triglycerides, high-density lipo-
protein cholesterol, low-density lipoprotein cholesterol, serum

Figure 4. Box plots of immune-related indicators before and after treatment in the two groups. Treatment efficacy was evaluated by comparing
serological immune markers (IgA, IgE, 1gG, IgM, C3, and C4) between the two groups at preoperative and postoperative day 3 time points, with P <

0.05 considered statistically significant.
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Table 8. Immunity-related indicators before and after treatment in the two groups.

Control Experimental
Test Time T P
Group Group
IgA Pre-op 152.73+68.85 139.51£75.19 0.836 0.406
(mg/dL) Post-op Day 3 152.93166.56 134.84+72.22 1.187 0.239
IgE Pre-op 159.314+283.16 179.53+300.44 -0.315 0.753
(mg/dL) Post-op Day 3 166.31+271.34 191.124294.10 -0.4 0.69
IgG Pre-op 1187.02+351.16 1108.05+293.43 1.11 0.27
(mg/dL) Post-op Day 3 1126.57+335.46 1031.621286.88 1.384 0.17
IgM Pre-op 173.75+72.82 144.59+53.00 2.082 0.041
(mg/dL) Post-op Day 3 170.77+70.58 139.01148.65 2.382 0.02
C3 Pre-op 115.68+21.68 117.90+20.03 -0.484 0.629
(mg/dL) Post-op Day 3 134.06+18.38 137.52424.70 -0.727 0.469
c4 Pre-op 26.71t6.23 27.55+5.89 -0.627 0.532
(mg/dL) Post-op Day 3 33.57+7.33 34.3416.54 -0.507 0.614

apolipoprotein A1, and serum apolipoprotein B in serum blood
test as entry points to study the risk-related factors of cardio-
vascular disease [10], and used IgA, IgE, IgG, IgM, complement
C3 and complement C4 as entry points to study the indicators
related to humoral immune function of the body [11]. The
results of this study showed that there were no statistically
significant differences in intraoperative blood loss and chang-
es in OSA-18 scale scores before and after surgery between
the control group and the experimental group. Three days
after partial or total tonsillectomy, the mean values of total
cholesterol, triglycerides, low-density lipoprotein, and apolipo-
protein B showed an increasing trend, while the mean values
of high-density lipoprotein and apolipoprotein A1 showed a de-
creasing trend, but they were all within the normal range, and
there was no statistical significance between the two groups.
Postoperative cardiovascular disease risk-related indicators
in both groups of children tended to increase the possibility of
cardiovascular disease. This may be related to the impact of
preoperative fasting and general anesthesia on liver metabolic
function in children, and may also be related to the stress re-
sponse caused by surgical procedures on the body. Thinking
further, this result coincidentally proves that for people with
poor control such as coronary heart disease, hyperlipidemia
and hypertension, the possibility of worsening cardiovascular
and cerebrovascular diseases needs to be specifically ex-
plained before undergoing general anesthesia surgery.

In this study, IgA, IgG, and IgM showed a downward trend
before and after treatment. This shows that no matter which
kind of surgery is performed, the humoral immune function of
children will decline in the short term after surgery, but within
the normal range, which is consistent with the research results
of Chengyong Zhou and other scholars [12]. In addition, the
mean values of IgE, complement C3, complement C4, and CRP

increased in both groups, and there was no statistically sig-
nificant difference between the two groups. Serum IgE is gen-
erally related to age. The normal value in children is generally
higher than that in adults. Its increase is mainly related to al-
lergic diseases and immune system diseases; the increase of
complement C3, complement C4, and CRP may all be related
to the production of acute inflammation. Therefore, it is specu-
lated that the increase in IgE, complement C3, complement C4,
and CRP values after surgery may be related to the resection
of tonsils and adenoids, the weakening of the body's immune
defenses, and the inflammatory state of the body triggered by
the trauma caused by the surgical operation.

There were no statistically significant differences in intraopera-
tive blood loss and changes in OSA-18 scale scores before and
after surgery between the control group and the experimental
group in this study. This shows that there is no significant dif-
ference between partial tonsillectomy and total tonsillectomy
in terms of intraoperative blood loss, postoperative improve-
ment of airway patency, and reduction of nocturnal hypoxemia,
and stable curative effects can be achieved. In this study, the
ASO of both groups of children showed a downward trend
after surgery, and the decrease in ASO in the partial tonsillec-
tomy group was even more obvious. That is, for preschool chil-
dren, partial tonsillectomy may be more beneficial to reducing
ASO than total tonsillectomy. On the other hand, this may hap-
pen to verify the results of Shuai Wang et al.'s study [13]-partial
tonsillectomy is more suitable for children of all ages with a
history of repeated respiratory infections, and can reduce the
impact on immune function., and reduce the rate of postopera-
tive respiratory infection.

The postoperative FPS-R pain scale scores demonstrated sig-
nificantly lower pain perception in children undergoing partial
tonsillectomy compared to total tonsillectomy (P<0.01). This
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reduction may be attributed to preservation of the tonsillar cap-
sule during partial tonsillectomy, which minimizes exposure
of submucosal vasculature and the pharyngeal constrictor
muscles. Regarding postoperative hemorrhage, both primary
bleeding (within 24 hours) and secondary bleeding (>24 hours)
manifested only as blood-tinged sputum in all cases, which re-
solved spontaneously with ice-water gargles. Statistical analy-
sis revealed significantly lower secondary bleeding rates in the
partial tonsillectomy group (4.9% vs 21.4%, P=0.026), consis-
tent with Qiu et al's findings demonstrating reduced bleeding
risks with this technique [14]. We hypothesize that partial ton-
sillectomy's dual advantages — avoiding muscle exposure and
reducing pain-related fluid/food avoidance — promote earlier
nutritional recovery and wound healing, thereby decreasing
secondary bleeding risks.

Conclusion

Partial tonsillectomy achieves comparable outcomes to total
tonsillectomy in improving airway obstruction, cardiovascu-
lar parameters, and immune function, while offering superior
benefits in reducing ASO levels (P = 0.019), postoperative pain
(P < 0.005), and secondary bleeding rates (P = 0.026). For
preschool OSA patients without chronic tonsillitis history, we
recommend partial tonsillectomy when tonsillar hypertrophy is
the primary etiology. This approach optimizes long-term health
outcomes and alleviates parental concerns regarding postop-
erative complications.
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Abstract

Objective: This study aims to analyze the incidence of high jugular bulb (HJB), an anatomical variation, in patients with otitis media using
high-resolution CT imaging in the lateral position.

Methods: A retrospective analysis was performed on high-resolution CT scans of the middle ear from 965 patients clinically diagnosed with otitis
media between October 2018 and October 2023. The age range was 6 to 81 years, with a mean age of 47.11 years. The cohort included 387 male
and 578 female patients. HJB was defined as the superior border of the jugular bulb extending beyond the inferior border of the basal turn of the
cochlea. Using the lateral wall of the cochlear basal turn as the reference line, HJB was classified into medial and lateral types. In the lateral type,
the jugular bulb was in proximity to the tympanic membrane, ossicular chain, or round window; in the medial type, it was adjacent to the cochlear
aqueduct, vestibular aqueduct, or internal auditory canal. The presence of HJB was recorded, and gender and side distribution were analyzed.
Results: Among the 965 patients with chronic otitis media, 176 cases exhibited HJB, representing an incidence rate of 18.23%. Of these, 103
were female (58.52%) and 73 were male (41.48%), indicating a higher prevalence in females. Right-sided HJB occurred in 115 cases (65.34%),
compared to 61 cases on the left (34.66%), suggesting a predominance on the right side. Lateral HJB was observed in 125 cases (71.02%), in-
cluding five cases with direct exposure, whereas medial HJB was found in 51 cases (28.98%), demonstrating a significantly higher frequency of
the lateral variant.

Conclusions: The findings indicate that HJB is more prevalent in females than males and more common on the right side than the left. Addition-
ally, the lateral type occurs more frequently than the medial type. Given its anatomical significance, lateral HJB must be carefully evaluated during
otoscopic tympanic surgery to prevent potentially serious complications. Special attention should be paid to identifying this variation preopera-
tively.

Keywords: Otitis media; High jugular bulb; Otoscope; Tympanic surgery.

Introduction

Chronic otitis media is a prevalent condition within the field of
otorhinolaryngology. In recent years, as scientific knowledge
has become more widespread, public awareness regarding the
prevention and treatment of otitis media has improved signifi-
cantly. Consequently, there has been a notable decrease in the
number of patients suffering from severe otitis media or ex-
tensive lesions, with the majority now presenting with simple
otitis media characterized by tympanic membrane perforation.
As a result, the number of patients requiring traditional mas-
toidectomy has diminished, leading to a rapid advancement in
otoscopic technology. Currently, minimally invasive otoscopic
surgery has emerged as the primary surgical approach for
chronic otitis media. The high jugular bulb (HJB) is a com-
mon anatomical variation of the temporal bone encountered

in clinical practice, which holds considerable importance for
otological surgery [1]. Notably, the lateral HJB variation can
significantly impact the execution of otoscopic procedures. In
particular, when there is a defect or thinning of the bone wall
at the top or lateral aspect of the jugular bulb, the risk of com-
plications during surgery increases. Inadequate management
during the procedure can result in severe bleeding and may
even pose a threat to the patient's life, often necessitating the
termination of the surgery [2]. Therefore, accurately diagnosing
HJB anatomical variations prior to otoscopic surgery is crucial
for anticipating potential risks and challenges associated with
the operation.

This report presents a retrospective analysis of HJB variations
in patients with chronic suppurative otitis media, as identified
through high-resolution CT scans of the middle ear, along with
an assessment of the likelihood of high-position variations in
the lateral position.
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Materials and Methods

General Information

A retrospective study was carried out involving 965 patients di-
agnosed with chronic suppurative otitis media who underwent
high-resolution CT scans of the middle ear at the otorhino-
laryngology-head and neck surgery outpatient department of
Bozhou People's Hospital between October 2018 and October
2023. This study received approval from the Ethics Committee
of Bozhou City People's Hospital and adheres to the principles
outlined in the Helsinki Declaration. The ages of the patients
ranged from 6 to 81 years, with an average age of 47.11 years.

Scanning Method

For the middle ear high-resolution thin-layer scanning, all pa-
tients received standard axial and coronal plain scans of the
temporal bone. The scanning baseline was set at the orbito-
meatal line, with a slice thickness of 0.5 to 1.0 mm, a matrix
size of 512x512, and a range of /L: 4000/400 Hu to 800 Hu.
Scanning was conducted continuously from 5 mm below the
baseline to the upper edge of the petrous pyramid, followed by
MPR coronal and sagittal three-dimensional reconstructions
for assessment.

Diagnostic Criteria

The diagnosis of a high jugular bulb (HJB) was determined
by the criterion that the upper edge of the jugular bulb was
positioned above the lower edge of the cochlea's basal turn.
The HJB was classified into medial high-position and lateral
high-position based on the lateral wall of the cochlea's basal
turn as a boundary. In the lateral high-position, the bulb was in
contact with the tympanic membrane, ossicular chain, or round
window, while in the medial high-position, it was in contact
with the cochlear aqueduct, vestibular aqueduct, and internal
auditory canal [15].

Statistical Method

Data analysis was performed using SPSS Statistics 20.0 soft-
ware. For categorical data, the chi-square test was utilized for
inter-group comparisons, with a significance level set at P <
0.05 to indicate statistically significant differences.

Results

The basic characteristics of patients with chronic otitis me-
dia.

Among the 965 patients with chronic otitis media included in
the investigation and analysis, 176 patients had HJB, account-
ing for 18.23% of the total number of otitis media patients.
Among the patients with HJB, there were 103 female patients,
accounting for 58.52% of the total positive cases, and 73 male
patients, accounting for 41.48%, with a higher proportion in
females than in males. There were 115 cases of high - position
on the right side, accounting for 65.34% of the total positive
cases, and 61 cases of high - position on the left side, account-
ing for 34.66%, with a higher proportion on the right side than
on the left side. There were 125 cases of lateral high - posi-
tion, accounting for 71.02% of the total positive cases, among
which 5 cases were exposed, and 51 cases were of medial
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high - position, accounting for 28.98%, with a higher incidence
of lateral high - position than medial high - position.

The comparison of gender and left - right sides is shown in Ta-
ble 1 below, and the difference was statistically significant.

Table 1. The comparison of gender and left - right sides.

right high position left high position
male 54 19
female 61 42
X 4.104
p 0.043

The comparison of genders in lateral high - position and medi-
al high - position is shown in Table 2 below, and the difference
was statistically significant.

Table 2. The comparison of genders in lateral high - position and medi-
al high - position.

male female
Lateral position HJB 45 80
Medialis HJB 28 23
p 5.331
X 0.021

Imaging Pictures of Typical Cases We listed some typical pic-
tures to deepen the understanding of this disease. Such as
thinning change of the lateral high - position of the jugular bulb
(Fig. 1A), medial high - position change of the jugular bulb (Fig.
1B and 1C) and exposure change of the lateral high - position
of the jugular bulb (Fig. 1D).

Discussion

The jugular bulb is situated in the jugular fossa beneath the
petrous bone. A high jugular bulb (HJB) is a frequent vascular
variation, with most instances being asymptomatic [3]. The
reported prevalence of HJB, defined as a high-position jugular
bulb that reaches or surpasses the level of the basal turn of
the cochlea, ranges from 6% to 24%. In patients with chronic
otitis media, the incidence is 20.3%. Ears affected by chronic
otitis media are often more likely to have HJB, which is rela-
tively common[4]. This study found an incidence of 18.23%,
supporting previous findings. Additionally, the right internal
jugular bulb was found to be higher than the left, possibly due
to a right-sided dominance in venous vessels, as the right jug-
ular bulb is typically larger. The occurrence of HJB was also
higher in women than in men, potentially linked to estrogen
levels, aligning with earlier research[5-7]. Furthermore, the
analysis revealed that lateral HJB was more prevalent among
otitis media patients compared to medial HJB, with some pa-
tients exhibiting lateral high-position alongside exposure.
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Figure 1. Imaging Pictures of Typical Cases. A Thinning Change of the Lateral High - position of the Jugular Bulb. The bone is thin on the lateral
side of the jugular vein bulb. B and C Medial High - position Change of the Jugular Bulb. D Exposure Change of the Lateral High - position of the

Jugular Bulb.

BOZHOU CITY PEOPLEH

HJB can exhibit three morphological variations: (1) A defect in
the upper and lateral walls of the high-position jugular fossa,
allowing the jugular bulb to protrude into the middle ear; (2) An
incomplete bony covering of the high-position jugular bulb and
its fossa; (3) The high-position jugular bulb and its fossa ex-
tending into the tympanic cavity from below, covered by a thin,
complete bony plate [8]. Different locations and orientations of
the high-position jugular bulb can lead to varying symptoms [9
- 14]. The jugular bulb can be categorized into medial high-po-
sition and lateral high-position based on its relation to the lat-
eral wall of the basal turn of the cochlea. In the lateral high-po-
sition, the bulb contacts the tympanic membrane, ossicular
chain, or round window, while in the medial high-position, it
contacts the cochlear aqueduct, vestibular aqueduct, and in-
ternal auditory canal [15]. The position of HJB in the hypotym-
panum can be classified into two types: (1) The anterior-inferi-
or quadrant of the tympanic isthmus; (2) The posterior-inferior
quadrant of the tympanic isthmus. Both scenarios pose a risk
of damaging the jugular bulb during middle-ear surgery, with
the former often being injured during the dissection of inflam-
matory granulation tissue and the latter during the elevation of
the tympanomeatal flap, which can tear the jugular bulb [16].
When the jugular bulb is positioned laterally and high, with thin
surrounding bone, there may be just a soft tissue membrane

_«internal auditory canal

P L Jugular vein
7 "!\# }~

between it and the surrounding area, and it could even extend
into the posterior-inferior tympanum without any protection. In
such situations, there is a high risk of injuring the jugular bulb
and causing bleeding during ear surgery. Careless handling in
this scenario can pose a serious risk to the patient's life [17].
For patients with otitis media who have a high jugular bulb
(HJB), it is advisable to refrain from performing blind tympanic
exploration, tympanic membrane incision, or blind tympanic
membrane puncture [18]. Conducting a pre-operative high-res-
olution CT scan of the middle ear can help identify the lateral
high position of the HJB, allowing otolaryngologists to better
understand the patient's unique anatomical features and the
specific characteristics of the lesion prior to tympanic sur-
gery. This knowledge aids in selecting the most appropriate
surgical approach and being aware of potential intraoperative
risks, which can help prevent complications such as excessive
bleeding during and after the procedure, as well as serious
issues like intracranial hypertension, intracranial hemorrhage,
sigmoid sinus thrombosis, and hemiplegia [19-20].

Conclusion

Consequently, it is crucial to focus on the lateral high-position
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HJB variation prior to surgery, as it holds significant impor-
tance for otoscopic tympanic procedures.
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Abstract

Objective: Although advances in endoscopic techniques, resection of complex lesions that occupying multiple compartments in the skull base
still represents significant challenges, since surgical outcomes may be compromised by insufficient exposure and inappropriate techniques. The
question of whether to perform endoscopic surgery or to use open craniofacial approach remains unresolved. Nevertheless, careful assessment
of lesion characteristics must be carried out in selection of the appropriate trajectory.

Methods: Between May 2006 and November 2016, 16 patients experienced resection of extensive lesions in the skull base via maxillary swing
approach. Data regarding clinical findings and technical considerations as shown in case illustrations were discussed.

Results: Complete resection was achieved in all patients. Pathological findings were diverse, while the majority were schwannomas (10 cases,
62.5%) followed by meningiomas (3 cases, 18.75%). The complications were managed as shown in case illustrations, and symptoms improved
with time. The follow-up duration ranged from 49 to 177 months (median, 102 months), while 2 patients were lost. There was no postoperative
mortality, and 1 patient who experienced a relapse of meningioma 72 months after surgery is still under observation due to asymptomatic status.
Conclusions: Our preliminary results suggest that the maxillary swing approach can be an alternative option in management of extensive, recur-
rent, and hypervascularized masses with fibrous or calcified consistency in the skull base, which may represent challenges for the endoscopic

procedure. Future studies are required to demonstrate the surgical indications and efficiency.
Keywords: Maxillary swing approach; Skull base pathology; Technical considerations; Lesion characteristics.

Introduction

The extreme complexity of the skull base is associated with
challenging regional anatomy and variable pathologies of le-
sions. Neoplasms arising from the paranasal sinuses, orbits,
pterygopalatine fossa (PPF), infratemporal fossa (ITF), sellar
or clivus may exhibit transdural growth pattern [1-4]. Moreover,
a number of subdural masses can spread to the craniofacial
region, exhibiting a more aggressive biological behavior. Tech-
nically, extirpation of lesions extending towards multiple com-
partments remains formidable because of proximity to vital
neurovascular structures without adequate exposure [3, 5].

Controversy remains regarding the optimal surgical procedure
for extensive lesions in the skull base [2, 3]. The maxillary
swing approach has gained wide access in case of large tu-
mors and obtained a complete resection in one-stage [3, 6-9].
However, since implementation of endoscopic techniques, sur-
geons would argue strongly against open surgery for tumors
residing in the cranial fossa due to postoperative morbidity

and unacceptable cosmetic results [6, 10, 11] Endoscopic
surgery also provided data on series with excellent outcomes
even when piecemeal resection was performed [11-15].

The characteristics of lesion is a major decision-making ele-
ment of surgical approach. Full exposure of deep-seated ex-
tensive or recurrent tumors which distort the anatomical land-
marks cannot be easily achieved through a narrow corridor
[1, 8, 16] Surgical struggle to dissect lesions with significant
fibrosis or calcification within the restrictive surgical cavity
poses great risks to the vital neurovascular structures [3, 11].
Likewise, piecemeal resection may cause severe intraoperative
bleeding from dissection planes of hypervascularized lesion
remnant [11]. Therefore, the maxillary swing approach may be
feasible under special circumstances.

Notably, indications of this approach have yet to be fully de-
scribed in the endoscopic era, leaving the optimal treatment
paradigm unresolved. In the present study, 16 patients with
lesions occupying multiple compartments in the skull base
underwent open surgery, and clinical data accompanied by
technical considerations based on our experience as shown in
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case illustrations were reviewed and discussed.

Material and methods

Patient population

The study was approved by the ethical committee of the Na-
tional Cancer Center/National Clinical Research Center for
Cancer/Cancer Hospital, Chinese Academy of Medical Scienc-
es and Peking Union Medical College. Informed consent was
obtained from patients in our cohort.

Between May 2006 and November 2016, 16 patients suffering
extensive lesions in the skull base underwent surgical treat-
ment via the maxillary swing approach in our department. The
clinical findings were summarized in Table 1. In this cohort,
previous treatment was performed in 7 patients (43.75%) who
experienced local relapse before admission to our hospital.

All surgeries were performed by a senior neurosurgical team
with >10 years of experience in skull base surgery, including
> 300 cases of open skull base surgery and endoscopic skull
base surgery prior to the study period.

Preoperative neuroimaging
The maximum diameter of lesions ranged from 3.6 to 10.5cm

Table 1. Demographics, clinical, and pathologic characteristics

(mean, 6.69 cm), while extension across the midline was found
in 6 cases (37.5%). Notably, violation of the cavernous sinus
(CS) was present in 9 cases (56.25%), and 6 patients (37.5%)
harbored lesions occupying the subdural area. The lesions
mostly exhibited aggressive features of bone destruction to-
gether with gross calcification on computed tomography (CT)
scans (9 cases, 56.25%), and vivid contrast enhancement was
seen on T1-weighted post-gadolinium magnetic resonance im-
aging (MRI) in 13 patients (81.25%).

Surgical procedure

After administration of general anesthesia, the patient was
placed supine. Then the maxillary swing approach was per-
formed using the standard procedure [2]. In general, a We-
ber-Ferguson incision was given followed by osteotomies to
separate the maxilla from the zygomatic arch and pterygoid
plates. Thereafter, the hard palate was divided in the center,
favoring mobilization and reflection of the entire maxilla lat-
erally. The nasopharynx, oropharynx, parapharyngeal space,
fossa of Rosenmiiller, PPF, ITF, sellar, and clivus could be wide-
ly exposed under direct visualization. Removal of the middle
turbinate and posterior end of the nasal septum including the
vomer displayed the contralateral compartments. Then extir-
pation of large extensive lesion was achieved using standard

Variables Value
No. of eligible patients 16
Mean age, range (years) 48.5, 29-67
Gender, No. (%)
Male 8 (50)
Female 8 (50)
Presenting symptoms, No. (%)
Headache 6 (37.5)
Limitation of extraocular movements 6 (37.5)
Facial numbness/pain 5(31.25)
Visual defects 5(31.25)
Anosmia 5(31.25)
Nasal stenosis/obstruction 4 (25)
Hear impairment 2 (12.5)
Facial deformity 2(12.5)
Exophthalmos 1(6.25)
Facial palsy 1(6.25)
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Local relapse before admission to our hospital, No. (%)

Previous treatment, No. (%)
Transcranial surgery
Endoscopic surgery + radiotherapy
Endoscopic surgery + transcranial surgery
Mean maximum diameter, range (cm)
Extension across the midline, No. (%)
Transdural growth pattern, No. (%)
CS invasion, No. (%)
Complete resection rate (%)
Pathology, No. (%)
Schwannoma
Meningioma
MPNST (WHO III )
Fibrous dysplasia
Simple cyst
Complications, No. (%)
Facial numbness/pain
Dry eye
CSF leakage
Palatal fistula
Visual defects
Trismus
Epistaxis
Intracranial infection
Lost to follow-up, No. (%)
Median follow-up duration, range (month)
Mortality (%)

Recurrence rate (%)
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7 (43.75)

4 (25)

2 (12.5)
1(6.25)
6.69,3.6-10.5
6 (37.5)

6 (37.5)

9 (56.25)

100

10 (62.5)
3(18.75)
1(6.25)
1(6.25)

1(6.25)

4 (25)
3(18.75)
2 (12.5)
2(12.5)
1(6.25)
1(6.25)
1(6.25)
1(6.25)
2 (12.5)
102, 49-177
0

7.14(1/14)

CS, cavernous sinus; MPNST, malignant peripheral nerve sheath tumor; CSF, cerebrospinal fluid.
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microsurgical techniques after expanding surgical corridor
bilaterally and posteriorly. Eventually, multilayer reconstruction
of the skull base was carried out followed by repositioning of
the maxillary osteocutaneous unit.

Surgical approach selection criteria

The decision to adopt the maxillary swing approach (MSA) was
based on comprehensive evaluation of lesion characteristics
and technical feasibility of alternative approaches. Specifically,
MSA was preferred over endoscopic or other open approach-
es if the lesions met one or more of the following criteria: (1)
Imaging features: maximum diameter >5 cm, cross-midline
extension, cavernous sinus invasion, obvious calcification or
fibrosis on CT/MRI; (2) Clinical features: recurrent lesions after
previous surgery, hypervascularity on angiography, or firm con-
sistency (fibrous/calcified) predicted to complicate piecemeal
resection; (3) Technical limitations of endoscopy: inability to
achieve sufficient exposure of multi-compartment involvement
(e.g., simultaneous involvement of infratemporal fossa, ptery-
gopalatine fossa, and clivus) or risk of uncontrollable bleeding
during endoscopic dissection. These criteria were established
through multidisciplinary team discussions (neurosurgery,
otolaryngology, and radiology) and were consistent throughout
the study period, rather than surgeon-dependent.

Results

Surgical aspects and pathological findings
Microscopically total resection was achieved in all patients.
The complications noted in our study were as mentioned in
Table 1 and managed as shown in case illustrations. The most
common tissue diagnosis was schwannoma (10 cases, 62.5%)
followed by meningioma (3 cases, 18.75%).

Follow-up

The median follow-up duration was 102 months (range, 49
to 177 months), but 2 patients were lost. These 2 patients
were confirmed to have no residual tumor or severe compli-
cations at the 12-month postoperative visit before being lost
to follow-up due to relocation. There was no mortality, while 1
patient who had meningioma experienced locoregional tumor
recurrence 72 months after surgery, giving a recurrence rate of
7.14% (1/14). Observation and monitoring were recommended
because of asymptomatic status.

Case illustrations

Case 1

A 29-year-old man initially presented with nasal obstruction
and anosmia. Then he complained of blurring 8 months later,
and was referred to our clinic because of precipitate bitem-
poral hemianopsia and severe exophthalmos. Preoperative
T2-weighted MRI showed a large lesion with heterogeneous
signal intensity in the skull base (Fig. 1A). Contrast enhance-
ment was uneven, which depicted the cystic/necrotic areas
within the hypervascularized mass growing inferiorly into the
nasal sinuses, anteriorly into the orbits, posteriorly to the sellar,
clivus, and petrous apex, bilaterally into the CS, and infiltrating
the temporal lobes (Fig. 1B&C). Considering the difficulties in
resection of the extensive and calcified lesion in a bloodless
view and reconstruction of the skull base through a narrow
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corridor under endoscopic visualization, the modified maxillary
swing approach was selected by expanding nasal osteotomy
to the contralateral side. The bony-hard lesion was visualized
and dissected along its capsule surface, struggling to keep
the displaced and stretched cranial nerves within the CS in-
tact. Pure circumferential stripping in a single piece along the
brain-lesion interface was accomplished followed by reflection
of frontotemporal scalp flap to harvest malleable autologous
tissues for reconstruction (Fig. 1E). Postoperative CT scans
confirmed complete removal of the lesion without intracrani-
al hematoma or brain contusion (Fig. 1G). The diagnosis of
fibrous dysplasia was finally confirmed by pathological analy-
sis. The postoperative course was uneventful and the patient
was discharged with improvement in visual function. He was
followed up annually, and no recurrence was seen on contrast
T1-weighted MRI (Fig. TH-J).

Case 2

A 32-year-old man tolerated nasal obstruction, anosmia, and
persistent facial numbness for 4 months, and sought medical
attention when facial deformity was developed. Flattening of
the left nasolabial fold and slightly mouth drooping were ob-
served on admission. Preoperative CT scans showed a huge
lesion centered at the left petroclival region destructing the
petrous bone and occupying multiple craniofacial compart-
ments (Fig. 2A). Significant enhancement of the extensive
mass abutting the mandible and migrating into the subdural
region on MRI (Fig. 2B-D) presented great challenges since
sufficient exposure and complete resection in one-stage with-
out severe bleeding could not be achieved solely from any
approach. Therefore, the maxillary swing approach combined
with the Kawase's approach were performed. After reflection
of the maxilla laterally, the lesion was exposed and feeding
arteries (probably the internal maxillary artery) were ligated
and transected. The extracranial portion of the rubber-like
multilobulated tumor was transected at its extension into the
Meckel’'s cave using a scalpel because of fibrous consisten-
cy. Dissection continued through the petroclival region to the
cerebellopontine angle (CPA) using the Kawase's approach,
and remnant subdural segment was completely stripped away
from the arachnoid membrane, allowing resolution of the mass
effect on the brainstem. Following hemostasis and antibiotic
irrigation of surgical field, multilayer reconstruction of skull
base started with dura suture. Then the extradural area was
packed with the temporalis fascia, periosteum, and pedicled
temporalis muscle to reinforce dural repair. CT scans immedi-
ately after surgery demonstrated complete resection (Fig. 2E).
The patient developed facial numbness and suffered tempo-
rary dry eye postoperatively. Intracranial infection secondary
to cerebrospinal fluid (CSF) leak occurred 4 days after surgery,
and was resolved by antibiotic therapy accompanied by lum-
bar drain. The final diagnosis based on histological findings
was schwannoma. During follow-up period of 49 months, there
was no evidence of recurrence (Fig. 2F-H).

Case 3

A 49-year-old woman suffered 3-year history of progressive
headache, blurring, diplopia, and ptosis. On neurological
examination, vision loss, partial cranial nerve (CN) IlI palsy,
and complete CN VI palsy of the right eye were observed.
T1-weighted post-gadolinium MRI revealed significantly homo-



geneous contrast enhancement of a lesion which involved the
sellar, CS, clivus, parasellar area, and petroclival region (Fig.
3A-C). The endoscopic endonasal technique or extradural sub-
temporal transpetrosal access (Kawase’s approach) was not
recommended because severe bleeding due to tumor debulk-
ing and dissection across the cranial nerves might pose great
risks to the patient. Standard maxillary swing procedure was
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carried out. After identifying superoposterior displacement of
the cranial nerves, the tumor was peeled off along its capsule
as a whole under an almost bloodless view (Fig. 3D). There
was no surgical complication, and the tissue diagnosis was
schwannoma. The patient was relieved of visual defects and
extraocular movements limitation at follow-up, and MRI scans
demonstrated no evidence of tumor growth (Fig. 3E&F).

Figure 1. Representative case of fibrous dysplasia harboring transdural growth pattern. Heterogeneous signal intensity on plain T2-weighted
MRI in axial plane demonstrated an extensive lesion containing cystic/necrotic areas (A). Significantly uneven enhancement seen on T1-weight-
ed post-gadolinium MRI in axial (B) and coronal (C) planes confirmed the hypervascularized lesion infiltrated the brain parenchyma. There was
stone-like calcification in the core of the mass which also presented aggressive features of bone destruction on CT scans (D). After adequate
exposure of retromaxillary area, complete excision of the lesion was accomplished followed by multilayer reconstruction of the skull base to
prevent CSF leakage and obliterate surgical cavity using the temporalis fascia, pericranium, and muscle flap (E). The cosmetic results were ac-
ceptable without visible facial scars 3 months after surgery (F). Postoperative CT scans (G) and contrast T1-weighted MRI (H-J) exhibited the
excellent outcomes. MRI, magnetic resonance imaging; CT, computed tomography. CSF, cerebrospinal fluid.
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Figure 2. A combined craniofacial resection of the giant and rubbery schwannoma was performed. Preoperative CT scans revealed an extensive
lesion destructed the petrous bone and migrated both anteriorly and posteriorly (A). Significant enhancement mixed with discrete hypointensity
on contrast T1-weighted MRI in axial (B), coronal (C), and sagittal (D) planes probably demonstrated a hypervascularized lesion with features of
fibrosis. After removal of the extracranial portion via maxillary swing approach, dissection proceeded along the intradural segment through the
Kawase's approach to obtain a complete resection in one-stage, which was shown on CT scans immediately after surgery (E). Postoperative MRI
detected no tumor recurrence during the follow-up period (F-H). CT, computed tomography; MRI, magnetic resonance imaging.

Case 4

A 59-year-old man received transcranial surgery for skull base
schwannoma 5 years ago. Although pathological examination
found tumor exhibiting characteristics of active proliferation,
he did not undergo postoperative radiotherapy. The major
complaints for which he sought medical help included blur-
ring, ptosis, limitation of extraocular movements. An extensive
tumor occupying the parasellar area, Meckel’s cave, temporal
fossa, PPF, ITF, and parapharyngeal space was depicted in
contrast T1-weighted MRI (Fig. 4A-C). The maxillary swing
approach was selected, which could provide enhanced lateral
exposure of the tumor that predominantly allocated within
extracranial space. The recurrent tumor firmly adhered to the
adjacent tissues and challenged the dissection planes. Under
direct visualization, not only stripping of tumor from lateral
wall of the CS in a single piece but confirmation of intact dura
and negative margins by intraoperative fresh-frozen sectioning
were performed to obtain local disease control (Fig. 4D). Post-
operative MRI showed total resection of the tumor (Fig. 4E&F).
The patient developed trismus and palatal fistula after surgery.
He wore the obturator dental plate to facilitate swallowing,
and the majority of the fistulae shrunk with time accompanied
by improvement of the trismus. The patient who had a defin-
itive histological diagnosis of the malignant peripheral nerve
sheath tumor (MPNST) (WHO III) refused to receive adjuvant
radiotherapy. Fortunately, n o locoregional tumor recurrence
was observed after a period of 129 months.
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Discussion

The skull base represented a complex intersection between
the sellar, clivus, petroclival region, orbits, PPF, ITF, paranasal
sinuses, nasopharynx, etc [4, 17]. Extensive lesions may wholly
occupy several compartments or even cross the midline to-
wards the contralateral side in communication with subdural
space, leading to the surgical frustration and therapeutic di-
lemma [10, 11]. Therefore, surgical approach is indispensable
to provide excellent exposure of particular locations from
various angles and allow for direct visualization of dissection
planes [10].

The skull base lesions occupying multiple compartments have
been reached by several open surgical techniques, such as
Fisch pre-auricular infratemporal approach and Derome trans-
basal approach [18, 19]. Recently, there has been a trend away
from traditional approaches towards endoscopic procedure
which may improve visualization and achieve minimal inva-
sion. The endoscopic techniques appear to have progressively
supplanted open surgery for benign tumors involving the crani-
al fossa [6, 11]. Although piecemeal resection under improved
endoscopic visualization can provide excellent outcomes [8,
14, 15], open surgery seems comparable in special circum-
stances including i) huge extensive masses occupying mul-
tiple compartments, ii) hypervascularized lesions exhibiting
features of significant fibrosis or stone-like calcification, and
iii) recurrent tumors firmly adhering to the adjacent tissues
and distorting the anatomical landmarks.
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Figure 3. A hypervascularized schwannoma migrating across the midline to the contralateral side was totally resected as a whole. Vivid contrast
enhancement was shown in T1-weighted MRI in axial (A), coronal (B), and sagittal (C) planes. The lesion was peeled off along its capsule surface
in a single piece under an almost bloodless view. Histopathological examination of excised specimen (D) determined the diagnosis of schwanno-
ma, and postoperative T2-weighted MRI in axial (E) and sagittal (F) planes demonstrated an absence of tumor. MRI, magnetic resonance imaging.
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First successfully performed by Joseph Gensoul in 1827,
the maxillectomy inspired Irwin Moore who practiced the
lateral rhinotomy almost a century later, paving the way for
addressing central skull base lesions [20]. In 1986, Hernandez
pioneered an access to the clivus and retromaxillary areas by
temporary disarticulation of the maxilla attached to the cheek,
which was then named maxillary swing approach [7, 21, 22].
The indications were expanded by Wei et al. who provided a
sufficient exposure down to the level of the parapharyngeal
space [7, 22]. The study period (2006-2016) coincided with
rapid advances in endoscopic skull base techniques. During
this period, our team gradually integrated endoscopic evalua-
tion into preoperative planning: after 2012, endoscopic explo-
ration was routinely performed for potential candidates, and
MSA was reserved for lesions that failed endoscopic feasibil-
ity assessment (e.g., extensive calcification, firm adhesion to
neurovascular structures, or multi-compartment involvement
beyond endoscopic reach). This dynamic adjustment ensured
that MSA was selected only when endoscopic approaches
were deemed inadequate. More recently, in the endoscopic era,
maxillary swing approach still enabled sufficient visual field
and working space by performing osteotomies at the pterygoid
plates, pterygoid process, zygomatic arch, and nasal septum,

with possibilities of further identification of the contralateral
compartments [3, 10, 21-24]. Comparative analysis with en-
doscopic outcomes for similar complex lesions further sup-
ports the niche role of MSA. Previous studies on endoscopic
approaches for multi-compartment skull base lesions have re-
ported gross total resection rates of 65-80% for large (>5 cm)
or recurrent tumors, with higher complication rates (e.g., CSF
leak in 15-25% and residual tumor in 10-20%) [11,14]. In con-
trast, our series achieved 100% gross total resection with man-
ageable complications (e.g., CSF leak in 1 case, 6.25%), which
may be attributed to MSA's advantage in direct visualization
and circumferential dissection of hypervascular or fibrotic le-
sions. However, it should be noted that endoscopic approach-
es remain superior for small to medium-sized, non-calcified,
and midline lesions with minimal extracranial extension, high-
lighting the complementary role of MSA in complex scenarios.
In the present study, we adopted the maxillary swing approach
to address extensive lesions in the skull base. Based on our
retrospective data, we consider that maxillary swing approach
can be an alternative option to endoscopic surgery in some
circumstances. (i) Adequate visualization for extirpation
of extensive lesions - Surgical freedom and angle of attack
are determined by the soft tissue and bony structures which
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Figure 4. Recurrent MPNST (WHO III) allocated in the skull base were completely resected via maxillary swing approach. A large and extensive
tumor occupying multiple compartments including the parasellar area, Meckel's cave, temporal fossa, PPF, ITF, and parapharyngeal space as
depicted in axial (A), coronal (B), and sagittal (C) contrast T1-weighted MRI exhibited heterogeneous enhancement due to necrosis or cystic de-
generation. The patient experienced tumor resection in a piecemeal fashion before admission to our hospital. In contrast, following reflection of
the maxilla, we identified and removed the recurrent tumor as a whole (D). Postoperative MRI confirmed total removal of the tumor (E, F). MPNST,

v
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impede the maneuverability of instruments [1, 25]. Through
a more restrictive corridor, reaching deeper and more lateral
lesions which grow into multiple compartments as illustrated
in Case 1 and 2 may be more difficult using the endoscopic
techniques because surgical procedure is limited by the nares,
nasolacrimal duct, and bony walls of paranasal sinuses [8, 25,
26]. In our series, the maxillary swing procedure has provided
enhanced exposure as a result of lateral entry on the horizontal
plane and direct anteroposterior angle of attack in the sagittal
section. The line of vision on surgical cavity was straight in
almost all cases. Furthermore, significantly augmented work-
ing space was achieved, decreasing surgical struggle caused
by conflict between frustrated angled instrumentation. (ii)
Circumferential stripping of hypervascularized masses with
fibrous or calcified consistency - It has to be emphasized that,
the choice of surgical approach should be partially determined
by the characteristics of lesions [13]. Circumferential dissec-
tion of hypervascularized and hard mass as a whole is feasible
since severe bleeding cannot be avoided effectively when
performing piecemeal resection and few surgical instruments
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malignant peripheral nerve sheath tumor; PPF, pterygopalatine fossa; ITF, infratemporal fossa; MRI, magnetic resonance imaging.

can provide fragmented debulking as shown in Case 2 and 3.
Therefore, a widened approach should be used to facilitate
devascularization and insure safe dissection of neurovascular
structures [12-15]. In our study, the maxillary swing approach
provided direct access to the fibrous or calcified lesions and
sufficient margins around them which were then peeled off in
a single piece, resulting in minimal blood loss. (iii) Identifying
dissection planes of recurrent tumors - The anatomical land-
marks of the cranial fossa have always been distorted after
local relapse, particularly when patients experienced adjuvant
therapy [13]. The recurrent tumors that are firmly adherent to
the surrounding structures have challenged the dissection
planes and represented an obstacle to the endoscopic pro-
cedure [12]. Following swing of the maxilla, we established a
spacious access to identify tumor interface and detached the
planes of adherence using sharp dissection, obtaining tumors
eradication without dividing them. The negative surgical mar-
gins were confirmed by intraoperative fresh-frozen sectioning
in case of malignant tumor (see Case 4).

Previously, the maxillary swing approach has been associated



with unacceptable aesthetic sequelae caused by prominent
postoperative facial scars [8, 14, 16, 27]. The early embryolog-
ical development of the face is accomplished by merging and
fusion of the frontonasal process, maxillary processes, medial
nasal processes, lateral nasal processes, and mandibular pro-
cesses [28]. The merging and fusion sites such as the philtrum,
sides and alae of the nose, and lateral canthus have a short-
age of dermis [26, 28]. The dermal injuries have been identified
as contributing to scar formation. Hence, these merging and
fusion sites are potential regions where surgical incisions can
be made with decreased likelihood of facial scars formation
[8, 10, 26, 28]. In our series, we planned the Weber-Ferguson
incision, and the cosmetic outcomes were acceptable since
almost no visible facial scars could be found 3 months after
surgery. Despite its advantages, MSA has inherent limitations:
(1) Compared with endoscopic approaches, it is associated
with longer operation time (mean 380 min in our series) and
hospital stay (mean 14 days vs. 7-10 days for endoscopy); (2)
Potential complications include trismus (1 case, 6.25%) and
palatal fistula (1 case, 6.25%), which require prolonged reha-
bilitation; (3) It is technically demanding, requiring expertise in
craniofacial reconstruction to avoid skull base defects. These
limitations emphasize that MSA should be considered as a
complementary rather than universal approach.

Although the maxillary swing approach is recommended for
large extensive lesions allocated in the skull base, periop-
erative complications and prolonged recovery time call the
principles of minimally invasive surgery in question particu-
larly in the endoscopic era. In our retrospective study, patient
selection bias may exist particularly in the beginning of the
series. With regard to diverse pathologies of lesions, it is diffi-
cult to draw direct comparison of prognostic factors between
different cohorts due to a limited number of patients. Future
prospective randomized controlled trials comparing outcomes
would better characterize this technique and demonstrate the
surgical indications.

Conclusions

We have provided case illustrations and reviewed clinical data
regarding the maxillary swing approach for skull base lesions.
The preliminary results suggest that this open procedure can
be used to supplement endoscopic surgery in management of
huge, extensive, and hypervascularized masses with fibrous or
calcified consistency. Sufficient exposure leads to complete
excision in a single piece with acceptable morbidity and fair
cosmetic results. Patients harboring recurrent tumors also
benefit from this procedure.
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Abstract

Extranodal NK/T-cell lymphoma, nasal type (ENKTCL-NT) is a type of primary nasal peripheral T-cell ymphoma, which is a rare type of non-Hod-
gkin's lymphoma, especially with hemophagocytic syndrome (HPS), and can easily lead to clinical misdiagnosis. The disease is dangerous, it
progresses rapidly, and the treatment is ineffective. This article reports a case of ENKTCL-NT with HPS, which involves the primary nasal cavity
invading the oral cavity. Patients attain improved remission outcomes with autologous hematopoietic stem cell transplantation (ASCT) in com-
bination with chemotherapy. This paper reviews current domestic and international research and summarizes diagnostic and therapeutic ap-

proaches to enhance clinicians' comprehension of the disease.

Keywords: Extranodal NK/T-cell lymphoma, hemophagocytic syndrome, autologous hematopoietic stem cell transplantation.

Case report

We present a rare case of Extranodal NK/T-cell lymphoma,
nasal type (ENKTCL-NT) involving the oral and maxillofacial
region with HPS in a 14-year-old male. The patient initially
presented with sinusitis-like symptoms but exhibited poor
responsiveness to conventional treatment. He was subse-
quently diagnosed with Epstein-Barr virus (EBV)-positive T-cell
proliferative disease at a renowned hospital in Shanghai.
Positron emission tomography-computed tomography (PET-
CT) revealed increased fluorodeoxyglucose (FDG) uptake in
the cervical lymph nodes, and lymph node biopsy suggested
lymphoma. ENKTCL-NT was confirmed via immunohistochem-
ical analysis. Within months, the tumor rapidly progresses
to involve the oral and maxillofacial region, leading to severe
complications, including nasal and oral bleeding, hemorrhagic
shock, and HPS. Given the aggressive nature of the disease, a
multidisciplinary team consultation was conducted to confirm
the diagnosis. The patient achieved complete remission (CR)
following standard chemotherapy in combination with autol-
ogous hematopoietic stem cell transplantation (ASCT). Free
skin grafting, performed by the Department of Stomatology,
effectively restored the patient's facial appearance. ENKT-

CL-NT is a rare malignancy, particularly when accompanied
by HPS. Its early clinical manifestations are often nonspecific,
frequently leading patients to initially present in otolaryngology
departments due to nasal symptoms. This case report details
the successful application of chemotherapy combined with
ASCT in the treatment of ENKTCL-NT with hemophagocytic
syndrome (HPS), offering valuable insights for clinical man-
agement.

A patient (hospital ID: 1665984) who was a 15-year-old male
was admitted to the Department of Pediatrics at Bozhou
People's Hospital on June 4, 2025. Medical history: A patient
with a four-day history of fever and cough was admitted to the
Department of Pediatrics at Bozhou People's Hospital on No-
vember 3, 2023. A coronal CT scan of the paranasal sinuses
revealed inflammation in the left frontal sinus, ethmoid sinus,
sphenoid sinus, and maxillary sinus. Additionally, hypertrophy
of the bilateral inferior turbinates and slight deviation of the
nasal septum were noted. Sinusitis was suspected; however,
no improvement was observed following anti-infective treat-
ment. The patient was subsequently transferred to a pediatric
medical center in Shanghai. There were some atypical lympho-
cytes in the patient's peripheral blood, and the patient was EBV
positive; therefore, he was considered to have EBV-positive
T-cell proliferative disease in the pediatric medical center in
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Shanghai. Further examination and treatment are recommend-
ed. However, the family declined this option because it was far
from home and not convenient to take care of.

The patient was admitted to the PICU+NICU of our hospi-
tal due to oral bleeding on January 8, 2024. The diagnoses
included (1) hemorrhagic shock and (2) EBV-positive T-cell
proliferative disease in children. Following consultation with
the otolaryngology department, tamponade compression was
attempted to control the bleeding; however, the patient did not
cooperate. Tracheal intubation and ventilator-assisted breath-
ing were then initiated. Physical examination revealed swelling
of the nasal mucosa, absence of most of the left soft palate
with communication with the nasal cavity, visible blood clots,
and significant oozing of blood. After sedation during intuba-
tion, further exploration of the oral and nasal cavities revealed
no obvious signs of active bleeding. He was considered to

https://doi.org/10.71321/sx17sm66

have EBV-positive T-cell proliferative disease at the pediatric
Medical Center in Shanghai. Therefore, PET-CT imaging is
necessary, and PET-CT imaging demonstrated increased FDG
metabolism in cervical lymph nodes in January 2024.

On January 22, 2024, nasopharyngeal CT revealed thickening
of the soft tissue on the right posterior wall of the nasophar-
ynx, slight narrowing of the right parapharyngeal space, and
a soft tissue thickening shadow in the left palate with uneven
density. No markedly enlarged lymph nodes were observed
adjacent to the carotid sheath bilaterally (Figure 1). PET-CT
combined with basic patient information, lymph node biopsy,
and nasal mass biopsy revealed EBV-positive T-cell prolifer-
ative disease. Following consultation with the hematology
department of our hospital, lymphoma was highly suspected,
and immunohistochemical analysis was recommended for
further evaluation. During the disease course, the patient pre-

Figure 1. CT of the patient showing thickening of the soft tissue in the right posterior wall of the nasopharynx, mild narrowing of the right para-
pharyngeal space, and thickening of the soft tissue in the left palate with heterogeneous density. No significant enlargement of the lymph nodes
adjacent to the bilateral carotid sheaths was observed. The paranasal sinus mucosa is thickened, and flaky soft tissue density shadows are evi-

dent.
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sented with recurrent fever, pancytopenia, and splenomegaly.
If necessary, serum ferritin, blood lipids, NK cell activity, and
soluble CD25 (SCD25) should be measured to determine the
presence of HPS. Pathological examination of the nasal mass
suggested NK/T-cell lymphoma. On January 17, 2024, immu-
nohistochemistry results of the nasal mass revealed an un-
clear lymphoid follicular structure, with the following markers:
ALK (-), BCL2 (-), BCLS6 (-), CD2 (-), CD4 (-), CD8 (-), CD15 (),
CD20 (-), CD38 (-), CD56 (+), epithelial marker (EAM) positive,
Ki-67 (85%), LCA (+), MPO (-), PAX5 (-), TDT (-), TIA-1 (+), and
in situ EBER (70%+). Based on these findings, the patient was
diagnosed with nasal-type NK/T-cell ymphoma (nasopharyn-
geal lesion). The laboratory results revealed that the SCD25
level was 966 U/mL, the NK cell activity was decreased (3.5%),
and the ferritin level was >1675.56 ng/mL. Hemophagocytes
were observed in peripheral blood smears. This study was
performed in accordance with the latest diagnostic guidelines
and standards. The final diagnosis included the following: 1.
Nasal NK/T-cell lymphoma, nasal type (Lugano stage IV, NKT-
CL prognostic score 3, high-risk group)[1]; 2. Oral bleeding; 3.
Hemorrhagic shock; 4. Hypoproteinaemia; 5. Hemophagocytic
syndrome [6]. Following initial symptomatic management,
including anti-infection therapy and volume expansion, pa-
tients with poor general conditions and those with HPS cannot
tolerate the toxicity of high-intensity regimens. The use of a
reduced-dose P-GemOx regimen can reduce the risk of bone
marrow suppression and organ damage.

The patient underwent a reduced-dose P-GemOx chemothera-
py regimen (gemcitabine 1 g on days 1 and 8; oxaliplatin 150

mg on day 1; pegaspargase 3500 IU on day 2), accompanied
by active management of hemophagocytic syndrome. On
February 16, 2024, the patient received a reduced-dose PD-1
+ P-GemOx regimen, consisting of gemcitabine (1 g on days
1 and 8), oxaliplatin (150 mg on day 1), pegaspargase (3500
IU on day 2), and camrelizumab (200 mg on day 4). Hemato-
poietic stem cell mobilization was initiated on April 22, 2024,
using the VP16 regimen (1.6 g/m’, total dose 2.2 g). Peripheral
blood stem cells were successfully harvested on May 5, 2024,
yielding 200 mL of enriched product with a CD34+ cell count
of 2105.28 cells/pl. The reduced-dose PD-1 + P-GemOx che-
motherapy regimen was continued on June 3 and July 1, 2024.
Beginning on August 10, 2024, the patient received BeEAM
conditioning therapy (IBM: 1.5 m*), including bendamustine
(120 mg/m?, total dose 175 mg, administered on days -8 to
-7), cytarabine (200 mg/m ?, total dose 250 mg, on days -6 to
-3), etoposide (200 mg/m?, total dose 250 mg, on days -6 to
-3), and melphalan (140 mg/m?, total dose 200 mg, on day
-2). Symptomatic and supportive care measures—hydration,
alkalinization, and antiemetic therapy—were provided through-
out the course. On August 18, 2024, 400 mL of stem cells were
reinfused without complications, resulting in successful en-
graftment. The patient was subsequently discharged. Mainte-
nance therapy with camrelizumab (200 mg every two months)
was initiated on October 13, 2024.

The patient underwent extensive resection of the palatal le-
sion, free composite tissue transplantation, free skin grafting,
full-thickness skin grafting, and tooth extraction at the Depart-
ment of Stomatology at our hospital on January 8, 2025. A

Figure 2. Pathological examination of the patient's left mandible revealed the absence of tumor cells.

Figure 3. Prior to treatment, the patient's ulcerated maxilla exhibited communication with the nasal cavity, accompanied by a significant amount
of yellow secretions and pus (as shown in the first two images). The third image illustrates the condition post-treatment.
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pathological examination of the palate conducted on January
9, 2025, revealed degenerative osteoid tissue and extensive
inflammatory necrotic tissue, with no evidence of malignancy
(Figure 2). The surgical flap healed successfully without signs
of infection. The patient has since shown favorable recovery,
with satisfactory reconstruction of the nasal cavity and max-
illofacial regions (Figure 3), and the treatment outcome was
classified as CR. On March 11, 2025, due to localized swelling,
the patient underwent a second resection of the left jaw under
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local anesthesia. Histopathological analysis of the left maxilla
showed extensive infiltration of acute and chronic inflammato-
ry cells within fibrous connective tissue covered by squamous
epithelium, accompanied by granulation tissue hyperplasia.
The focal areas exhibited mild lymphocytic enrichment, and
occasional inflammatory exudates and necrotic-like tissues
were observed. No neoplastic cells were identified in the
pathological tissue (Figure 4), suggesting stable disease.

Figure 4. Significant reduction in tumor lesions observed via MRI before and one month after treatment (autologous hematopoietic stem cell

transplantation combined with chemotherapy).
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Discussion

ENKTCL-NT is a subtype of non-Hodgkin lymphoma and
constitutes a specific form of peripheral T-cell lymphoma [1].
Lesions may involve the skin, oral cavity, gastrointestinal tract,
and testes; however, rare cases have also been reported in
atypical sites such as the eyes and heart. Patients presenting
with ocular symptoms, including diplopia or visual disturbanc-
es, or with cardiac manifestations, such as chest tightness,
pose significant diagnostic challenges. A definitive diagnosis
often necessitates neuro-ophthalmological assessment, bi-
opsy, and cardiac puncture [2]. The etiology of this disease is
strongly associated with EBV infection. Accumulating evidence
suggests that plasma EBV DNA load may serve as a valuable
prognostic biomarker for ENKTCL-NT. Furthermore, clinical
studies have established that ENKTCL-NT represents a highly
aggressive malignancy with a well-documented pathogenic
link to EBV infection The etiology of this disease is closely
linked to EBV infection[3]. ENKTCL-NT remains a relatively rare
lymphoma, with a higher incidence in East Asia and specific
areas of Latin America. Evidence also points to a genetic pre-
disposition to ENKTCL-NT, with notable ethnic and geograph-
ical patterns [4]. Consequently, diagnosing this condition in
nonendemic areas poses significant challenges, often leading
to underdiagnosis or misdiagnosis.

In this case, the tumor originated in the nasal cavity and sub-
sequently invaded the oral cavity and upper jaw. Owing to the
lack of noticeable symptoms in the early stages, the condition
was initially overlooked. The patient sought medical atten-
tion at several hospitals and was initially misdiagnosed with
sinusitis and other conditions. As the disease progressed,
the patient developed oral and nasal bleeding, ultimately re-
sulting in hemorrhagic shock due to massive hemorrhage.
Early characteristic imaging findings of ENKTCL-NT, can fa-
cilitate the timely detection of the disease, underscoring the
importance of identifying these radiological features. Studies
indicate that about 25% of patients are accurately diagnosed
with lymphoma on initial CT, around 50% are misdiagnosed,
and the remaining 25% receive an indeterminate diagnosis
[5]. PET-CT plays a vital role not only in the early identification
of ENKTCL-NT but also in prognostic assessment. PET-CT
demonstrated elevated FDG metabolism in the cervical lymph
nodes, which prompted further biopsy and enabled a definitive
diagnosis.

HPS is a rare disorder marked by an intense systemic inflam-
matory response resulting from persistent and ineffective im-
mune activation, with hemophagocytosis serving as its defin-
ing characteristic. Common subtypes of HPS include localized
aggressive hematological syndrome (LAHS), rheumatologic
disease-related HPS, and EBV-associated HPS [6]. LAHS rep-
resents a highly aggressive and life-threatening clinical condi-
tion, characterized by rapid progression and a high likelihood
of recurrence. The occurrence of ENKTCL-NT, in combination
with HPS is extremely rare, and currently, no standardized diag-
nostic or therapeutic guidelines exist for this condition either
nationally or internationally. Importantly, LAHS is associated
with considerable mortality risk; a study involving 117 patients
reported a median survival time of only 57 days. Additionally,
the T/NK-LAHS subgroup exhibited a shorter median survival
time compared to the B-LAHS subgroup, with survival dura-
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tions of 52 days and 154 days, respectively [7]. Comprehensive
treatment strategies incorporating radiotherapy have shown
encouraging efficacy. Advanced radiotherapy techniques, such
as volume-modulated arc therapy, provide both high therapeu-
tic effectiveness and safety [8]. One case of splenic lympho-
ma-related HPS was treated using a comprehensive approach
that involved a complex splenectomy in combination with
chemotherapy, in the context of LAHS. The patient attained
favorable clinical outcomes through timely splenectomy, fol-
lowed by chemotherapy and steroid pulse therapy [9]. ASCT is
frequently utilized as a subsequent therapeutic option follow-
ing LAHS in combination with chemotherapy. Upon achieving
disease remission, stem cell transplantation supports immune
reconstitution and promotes hematopoietic recovery. ASCT
is effective for both newly diagnosed and relapsed/refractory
peripheral NK/T-cell lymphomas. Patients with ENKTCL-NT,
particularly those with advanced-stage disease, generally face
a poor prognosis.

Studies have shown that about 50% of newly diagnosed pa-
tients experience continued disease progression. Current re-
search primarily focuses on identifying effective strategies for
managing this condition and reducing relapse rates. First-line
treatment combined with ASCT as consolidation therapy has
been demonstrated to improve treatment efficacy and lower
relapse rates. Moreover, L-asparaginase-based chemotherapy
bridging ASCT has proven effective in managing ENKTCL-NT,
especially in relapsed patients. In the treatment of lethal acute
hemophagocytic syndrome, the timely administration of etopo-
side-based regimens to control hemophagocytosis, followed
by ASCT upon achieving CR after chemotherapy, significantly
extends progression-free survival [10]. In the present clinical
case, a patient with ENKTCL-NT complicated by HPS exhibit-
ed a severe condition with rapidly progressing disease. After
receiving combination chemotherapy and ASCT consolidation
therapy, the patient achieved CR and remained free from re-
currence during follow-up. Additionally, the patient showed
favorable recovery following oral-nasal cavity and frontal facial
reconstruction, underscoring a treatment approach that merits
broader application.
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