
moud et al16 in 2021, as their analysis registered a significant
decrease in joint sounds at 6 months interval after arthrocentesis
by ringer lactate solution (Note: all patients presented with joint
sounds) and the mean of TMJ sounds preoperative was 8.1
dropped to 1.9 after 6 months (Hence, the present study con-
firmed the aforementioned study in that all cases presented with
persisted jaw sounds at this period of time and revealed the su-
periority of ozonized water on ringer lactate lavage).

The current study confirmed that the group of patients
treated by ozonized water arthrocentesis was of a better out-
come, and as mentioned by Hammuda and colleagues, in 2013,
who stated that this substance will have an oxidizing effect on
organic compounds due to the positive charge in ozone. This
ability is beneficial to neutralize foreign cells that have a neg-
ative charge such as bacteria, yeasts, viruses, and parasites, and
it removes active infections and lubricates the joint space.17

CONCLUSION
The overall results revealed that the use of ozonized water ar-
throcentesis for patients suffering from symptoms of ID is
successful in improving TMJ function and helps in reducing
pain, assisting in better mouth opening and abolishing joint
sounds. Data from the present study suggested more favorable
treatment outcomes for ozonized water lavage when compared
with the use of ringer lactate solution.
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Unusual Causes of Nasal Septal
Abscess Including a COVID-19
Swab Test After Nasal Surgery

Yeon Hee Im, MD,* Dong-Hyun Kim, MD, PhD,* and
Il Hwan Lee, MD†

Abstract: A nasal septal abscess is a rare lesion that usually
results from a nasal septal hematoma after nasal trauma
or surgery, although it can occur unexpectedly. Nasal septal
abscesses should be prevented and treated immediately. The
authors describe 2 unusual cases: 1 caused by sudden loosening
of the quilting suture of the nasal septum and the other by a
nasopharyngeal swab test for coronavirus disease-2019. The
authors also provide an intraoperative video and a literature
review.

Key Words: COVID-19, nasal septal abscess, nasopharyngeal
swab, quilting suture

Since December 2019, the world has been confronted by the
spread of the severe acute respiratory syndrome coronavirus-2

(SARS-CoV-2), which causes coronavirus disease-2019 (COVID-
19).1 Severe acute respiratory syndrome coronavirus-2 is usually
transmitted through droplets and the clinical manifestations of
COVID-19 vary from mild upper airway infection to severe pneu-
monia requiring intensive care unit management.2–4 Although many
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complications of COVID-19 disease have been reported, few reports
have focused on complications related to the COVID-19 test.

Nasal septal abscess refers to pus formation inside the sub-
mucoperiosteal or submucoperichondrial space of the nasal
septum.5 The most common cause of nasal septal abscesses is
nasal trauma caused by accidents or nasal surgery.6 Although
cases of nasal septum abscess after nasal trauma or nasal sur-
gery have been reported, no cases have been reported of a septal
abscess caused by unintentional nasal stimulation, especially in
patients who underwent septoplasty several weeks before. The
authors treated 2 patients with a septal abscess caused by
traumatic stimulation after septoplasty. In the first patient, who
had uncontrolled diabetes mellitus, a septal abscess developed
after the suture thread in the septum broke suddenly. In the
second patient, a septal abscess developed immediately after a
nasopharyngeal swab test for COVID-19. We report these rare
cases and provide an intraoperative video and literature review.

CASE REPORTS

Case 1
A 55-year-old man who had type 2 diabetes visited our

hospital with yellowish rhinorrhea that had persisted for a few
years. Nasal endoscopy and brain computed tomography
(CT) showed the nasal septum deviated to the left and sinusitis
in the left maxillary and ethmoid sinuses. At that time, the
fasting blood glucose and HbA1c levels were 227 mg/dL and
8.4% respectively, indicating that his diabetes was not well
controlled. Under suspicion of chronic sinusitis, left middle
meatal antrostomy, left ethmoidectomy, and septoplasty was
performed under general anesthesia. During septoplasty, an
incision on the left side was made, and to reduce the dead
space, through-and-through quilting mattress sutures were
applied in the septum using polydioxanone 4-0 followed by
nasal packing.

Subsequent nasal endoscopy revealed that the surgical site
was healing well. However, about 7 weeks after the operation,
the patient experienced nasal pain and a sudden feeling of
loosening of the stitches in the surgical site, and he noticed
that a fragment of thread had fallen from his nose. On
physical examination, the thread was observed to have been
cut in the area where the quilting mattress sutures had been
applied, and the left anterior nasal septum seemed to be
slightly swollen. All of the remaining stitches were removed,
and aspiration of the swollen area was attempted with a sy-
ringe, but no discharge was drained.

Oral antibiotics were administered for 2 weeks, but the swel-
ling worsened. An incision was made at the previous incision site

in the nasal septum under local anesthesia. An abscess was found
inside the submucoperichondrial space, and about 1 mL of pus
was drained. The inside of the nasal septum was washed several
times with gentamicin and normal saline, and nasal packing was
performed. The swelling disappeared immediately after this pro-
cedure, and antibiotics were administered daily.

One week later, nasal endoscopy and contrast-enhanced CT
of the face (Fig. 1) showed that the septal abscess reappeared at
the same place. Incision and drainage were performed again
under local anesthesia (Video, Supplemental Digital Content 1,
http://links.lww.com/SCS/E633). An incision was made at the
previous incision site and a large amount of granulation and
necrotic tissue was observed inside the nasal septum and was
removed through curettage. After several washes with normal
saline, an additional incision was made in the left septal mucosa
horizontally to facilitate drainage, and nasal packing was per-
formed. Antibiotics were prescribed for another week. Since
then, the septal abscess has not recurred, and the surgical site
has healed well.

Case 2
A 69-year-old woman visited our hospital with a 2-year

history of nonproductive cough and nasal stuffiness. She had
hypertension but no other conditions. On physical examination
and paranasal sinus CT, the nasal septum deviated to the left,
and sinusitis in the left maxillary sinus was seen. Therefore,
septoplasty, left middle meatal antrostomy, and left anterior
ethmoidectomy were performed under general anesthesia. A
small incision was made in the left septal mucosa where a bony
spur was located, and the spur was removed. The surgical site
seemed to be healing well.

About 7 weeks after the surgery, left nasal pain occurred
immediately after the patient underwent a nasopharyngeal
swab test for COVID-19, and this pain lasted a few days.
Nasal endoscopy showed no specific findings other than a mild
reddish change in the left anterior septal mucosa. Medical
treatment included antibiotics for 2 weeks. Despite the treat-
ment, the pain worsened and was accompanied by left nasal
obstruction, and bulging of the anterior nasal septum devel-
oped on the left side. Contrast-enhanced CT of the face re-
vealed a low-density lesion measuring 19 mm×14 mm with
rim enhancement inside the anterior nasal septum (Fig. 2).
Incision and drainage were performed in the left anterior
septal mucosa, and about 5 mL of purulent discharge were
drained, and packing was performed. The patient was
hospitalized to receive intravenous antibiotics. After

FIGURE 1. Contrast-enhanced computed tomography (CT) of the face
showed a tiny low-density lesion with rim enhancement inside the nasal
septum (red arrows).

FIGURE 2. Coronal (A) and axial (B) views of the contrast-enhanced CT of the
face revealed a low-density lesion measuring 19 mm×14 mm with rim
enhancement inside the anterior nasal septum (red arrows).
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discharge, the nasal septal mucosa remained intact without
recurrence of the abscess.

DISCUSSION
The most common cause of a nasal septal abscess is a nasal
septal hematoma resulting from nasal trauma, such as an
accident or surgery. After the blood vessels of the nasal sep-
tum are damaged by trauma, blood accumulates in the medial
space of the septal perichondrium. This can lead to the for-
mation of a septal hematoma and detachment of septal car-
tilage from the perichondrium. Insufficient blood supply to the
septal cartilage can lead to ischemic necrosis, which increases
susceptibility to infection and can lead eventually to the for-
mation of a septal abscess.7 When a septal abscess occurs, it is
important to perform an incision to allow drainage and ad-
minister antibiotics without delay to prevent permanent car-
tilaginous deformities or fatal complications.5 A septal abscess
not treated properly can lead to saddle-nose deformity, in-
tracranial complications such as meningitis or cavernous sinus
thrombosis, and sepsis.6 Therefore, it is important to prevent
the occurrence of a nasal septal abscess and to manage it
immediately if a septal abscess does occur.

There seem to be several possible causes for the formation of
septal abscesses in our patients. In both patients, the abscess oc-
curred only a few weeks after septoplasty, when the nasal septum
would have been vulnerable to damage or infection because the
surgical site was not fully healed. In the first patient, uncontrolled
diabetes may have slowed wound healing and promoted in-
fection. Luan et al8 reported that among patients who underwent
septoplasty, the risk of developing a nasal septal abscess was 2.6
times higher in diabetic patients than in nondiabetic patients.
Among patients with diabetes, septal abscess occurs at a higher
rate in patients with more severe than in those with less severe
disease.8 These findings suggest that diabetes can increase the risk
of developing a septal abscess after septoplasty and that the se-
verity of diabetes may affect the susceptibility. Strict glucose
control is therefore required before and after surgery for patients
with diabetes.8 Surgical site injuries should be avoided in patients
who have recently undergone septoplasty because the woundmay
require at least several weeks to heal fully.

To prevent a nasal septal abscess, proper suturing tech-
niques of the septum during septoplasty can be also useful.
Transseptal suturing is often used during septoplasty to reduce
dead space and stabilize the nasal septum.9 This procedure is
as effective as nasal packing for the prevention of post-
operative bleeding or hematoma and can be used instead of
nasal packing, which should prevent the pain or anxiety
caused by the removal of the packing material.9 Suturing that
is too tight may cause septal necrosis, whereas suturing with
an adequate distance between stitches can significantly reduce
the risk of local infection.10 In the first patient with uncon-
trolled diabetes in our study, the suture loosened and this
exposed the cut thread within the nasal mucosa. We postulate
that this acted as a traumatic stimulus or became the source of
infection in the damaged septal mucosa after septoplasty. This
case suggests that it is important to maintain proper tension
and distance between the stitches during transseptal suturing
to avoid interfering with the blood supply or wound healing in
the nasal septum.

In the second patient, the nasal symptoms started immedi-
ately after the nasopharyngeal swab was performed for COV-
ID-19 testing. To date, there has been only 1 reported case in
the literature of a septal abscess after a nasopharyngeal swab
test.11 The patient in that study had diabetes mellitus and

neutropenia, and developed a septal abscess after a COVID-19
nasopharyngeal swab test that required incision and drainage.11

In both the patient in our study and the previous study, the
nasal septum may have been accidentally injured during the
insertion of the cotton swab into the nasopharynx. In our sec-
ond patient, the painful swab test caused injury to the fragile
septal mucosa after septoplasty, and this traumatic injury to the
delicate septal mucosa seemed to have caused the septal abscess.

Nasopharyngeal swabs have been used on a huge number of
people since December 2019, when the COVID-19 pandemic be-
gan to spread around the world. Various complications, such as
epistaxis, have been reported to occur after the COVID-19 naso-
pharyngeal swab test.11 For patients who have recently undergone
nasal surgery such as septoplasty, rhinoplasty, or sinus surgery,
unnecessary nasopharyngeal swabs should be avoided to protect
the surgical sites. If the swab test is unavoidable during the post-
operative period, care must be taken not to irritate the surgical site.
Even in patients without a history of nasal surgery, attention should
be paid to the possibility of anatomical variations such as nasal
polyps or nasal septal deviation. Observing the nasal structure
through a nasal speculum or nasal endoscopy before the swab and
adequate training in sampling procedures to avoid injuring the
nasal structure may help to reduce the risk of complications caused
by the COVID-19 nasopharyngeal swab test.11 In addition, less
invasive and safer testing methods are needed to reduce the risk of
complications related to COVID-19 testing, along with further
research on effective responses to the COVID-19 pandemic.1–4,11

CONCLUSION
A nasal septal abscess is a rare condition, but it can occur un-
expectedly. Patients with a history of recent nose surgery should be
careful to avoid exposing the surgical site to trauma or infection.
Risk factors such as diabetes should be controlled as much as
possible before and after surgery. Proper use of transseptal suturing
techniques during nasal septal surgery can help prevent septal ab-
scesses. It is also important to be careful not to injure the intranasal
structures during the nasopharyngeal swab test for COVID-19.
When a nasal septal abscess occurs, prompt treatment is required to
prevent further complications.

REFERENCES
1. Hosseini ES, Kashani NR, Nikzad H, et al. The novel coronavirus

disease-2019 (COVID-19): mechanism of action, detection and
recent therapeutic strategies. Virology 2020;551:1–9

2. Salzberger B, Buder F, Lampl B, et al. Epidemiology of SARS-
CoV-2. Infection 2021;49:233–239

3. Cavallo L, Marcianò A, Cicciù M, et al. 3D printing beyond
dentistry during COVID 19 epidemic: a technical note for
producing connectors to breathing devices. Prosthesis 2020;2:46–52

4. Cervino G, Fiorillo L, Surace G, et al. SARS-CoV-2 persistence:
data summary up to Q2 2020. Data 2020;5:81

5. Cheng LH, Wu PC, Shih CP, et al. Nasal septal abscess: a 10-year
retrospective study. Eur Arch Otorhinolaryngol 2019;276:417–420

6. Hyo Y, Fukushima H, Harada T, et al. Nasal septal abscess caused
by anaerobic bacteria of oral flora. Auris Nasus Larynx 2019;46:
147–150

7. Ambrus PS, Eavey RD, Baker AS, et al. Management of nasal
septal abscess. Laryngoscope 1981;91:575–582

8. Luan CW, Tsai MS, Liu CY, et al. Increased risk of nasal septal
abscess after septoplasty in patients with type 2 diabetes mellitus.
Laryngoscope 2021;131:E2420–E2425

9. Wang WW, Dong BC. Comparison on effectiveness of trans-septal
suturing versus nasal packing after septoplasty: a systematic review
and meta-analysis. Eur Arch Otorhinolaryngol 2017;274:3915–3925

10. Rettinger G, Kirsche H. Complications in septoplasty. Facial plast
surg 2006;22:289–297

The Journal of Craniofacial Surgery � Volume 34, Number 3, May 2023 Brief Clinical Studies

Copyright © 2022 by Mutaz B. Habal, MD e243
Copyright © 2023 Mutaz B. Habal, MD. All rights reserved.



11. Fabbris C, Cestaro W, Menegaldo A, et al. Is oro/nasopharyngeal
swab for SARS-CoV-2 detection a safe procedure? Complications
observed among a case series of 4876 consecutive swabs. Am J
Otolaryngol 2021;42:102758

A Novel Method to Reconstruct
the Upper and Lower Jaws Using
3D-Custom-Made Titanium
Implants

Jehad Al-Sukhun, PhD, BDS

Background: This paper presents a novel method of upper and
lower jaw reconstruction using 3D-custom-made titanium im-
plants with abutment-like projections. The implants were de-
signed to rehabilitate the oral and facial shape, esthetic,
function, and occlusion.
Patient and Method: A 20-year-old boy was diagnosed as having
Gorlin syndrome. The patient suffered from having large bony
defects, after ablative multiple keratocysts resection, of the
maxilla and mandible. The resulting defects were reconstructed
with 3D-custom-made titanium implants. The implants with
abutment-like projections were simulated, printed, and fab-
ricated with a selective milling method based on computed
tomography scan data.
Result: There were no postoperative infections or foreign body
reactions during the 1-year follow-up period.
Conclusion: To the best of our knowledge, this is the first report
on the use of 3D-custom-made titanium implants with abut-
ment-like projections, attempting to rehabilitate the occlusion
and overcome the limitations of custom-made implants in
treating large bony defects of the maxilla and mandible.

Key Words: Custom-made implant, 3D printing, Gorlin syndrome,
keratocyst, mandible reconstruction, maxilla reconstruction

Reconstruction of the upper and lower jaws, and large bony
defects, after ablative tumor surgery, is 1 of the major

challenges faced by the maxillofacial surgeon.1–9 The resulting

defects of the mandible and maxilla, have a great impact on
esthetics and oral functions such as mastication, swallowing,
and speaking. Several reconstruction techniques have been used
to achieve optimal functional and esthetic results.1–9 When the
defect is large, microvascular free flap has been the golden
standard of mandibular and maxillary reconstruction.7–9 Au-
togenous graft, however, has its disadvantages such as donor
site morbidity, extended operation time, and potential graft
failure due to tissue infection and necrosis.7–9 Three-dimension-
custom-made titanium implant has been successfully used for
the reconstruction of facial bone defects including the
mandible.1–6 The advantage of 3D-custom-made titanium im-
plants is that they can be accurately designed according to the
defect size and morphology.1–6 This will reduce the operative
time and also recover the original contour of the mandible and
maxilla achieving an optimal facial symmetry. Also, the place-
ment of 3D implants after ablative cancer surgery is an ad-
vantage, especially when the oncology treatment requires
postoperative radiotherapy for disease control because it avoids
the issue of secondary surgery in irradiated tissues. However,
3D-custom-made titanium implant has their limitations when
treating large bony defects and rehabilitating the occlusion.

This paper presents a novel method of upper and lower jaw
reconstruction using 3D-custom-made titanium implants with
abutment-like projections. The implants were designed to rehabilitate
the oral and facial shape, esthetic, function, and occlusion.

PATIENT AND METHOD
Twenty-years old patient was referred to extract an impacted
upper right wisdom tooth. There was no associated pain and/or
swelling. Examination of the face showed frontal bossing, broad
nasal bridge, hypertelorism, mandibular prognathism, and de-
formity of the lower extremities (Fig. 1). Computed tomography
scan and orthopantomograph revealed well-defined multiple,
multilocular radiolucencies, with sclerotic border involving the
entire posterior maxilla and mandible (Fig. 1). The lesion of
the lower jaw involved the entire right and left bodies of the
mandible including the ascending ramus, sparing the condylar
process on both sides and the anterior segment of the mandible.
The lesion of the upper jaw involved the entire right and left
bodies of the maxilla involving the sinuses on both sides and
displacing the upper wisdom teeth. The presence of multiple
cysts in the upper and lower jaws, the clinical picture, and the
histopathological examination confirmed the diagnosis of
Gorlin syndrome in line with the established criteria by Evans
et al.10 The patient was informed of the treatment options
including the use of microvascular free flap versus titanium
mandibular and maxillary implants. The patient preferred the
use of 3D-custom-made implants to avoid donor-site morbidity.

Virtual presurgical planning: was carried out based on
computed tomography scan images (3D eXam, KaVo GmbH)
and virtual set-ups (3Matic Medical, Materialise). Resection
surgical guides and titanium mandibular, maxillary implants
were then fabricated using a 3D printer with a selective milling
technique designed by KLS Martin. The surfaces of the im-
plants were polished. Multiple bicortical screw holes were de-
signed on each end of the implant for fixation (Fig. 2).

Surgery was carried out under general anesthesia. The right
body of the mandible, including the ascending ramus, sparing
the condylar head, was resected. Resection guides were well-
fitted on the mandible body according to the virtual plan. Sub-
sequently, the titanium implant was inserted into the resected
area and fixed using bicortical screws on the remaining mandible
and subcondylar area (Fig. 2). To reduce the functional load, a
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