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Abstract
Objective: The aim of this study was to report the clinical results of the use of the zygomatic implants for prosthetic rehabilitation in
patients with maxillectomy due to upper jaw tumors.
Materials and Methods: The study included 12 patients who underwent prosthetic rehabilitation using a zygomatic implant after
maxillectomy for the treatment of upper jaw tumors in the period from 2021 to 2023. There were 8 male patients and 4 female patients
with an average age of 53.2 years old. The type of tumors was determined by CT, MRT methods and histopathological examination.
The distribution of lesions was the following: benign 4 and malignant 8.
7 patients have undergone radiation therapy before or after implant placement. After the tumor was removed, immediate surgical
obdurators were placed. Main prosthetic rehabilitation performed 6-12 months after tumor removal, but before that, a temporary
obturator had made and used. 6-12 months after tumor resection, 1-4 zygomatic implants were inserted into the zygomatic bone
unilaterally or bilaterally. A total of 36 zygomatic implants were installed, 2 of which were unsuccessful and were removed in 1 patient.
The implant systems used Zygoma TiUnite (Nobel Biocare, Zurich, Switzerland) and multi-unit abutments (MUA). The implants were
placed using the surgical guide, which was planned and prepared digitally. After which they loaded immediately using prefabricated
complete dentures. They verified, adapted and screwed by titanium bases onto the zygomatic implants. The palatal part of these
prostheses is a separate unit, which attach to the main part of the prostheses with magnets. By detaching the palatal part of the prostheses,
through the created opening, doctor or patient can keep track of the upper tissues, hygiene and antiseptic cleansing (irrigation, rinsing).
Evaluation of functional efficiency of the treatment was assessed before and after prosthetic rehabilitation with zygomatic implants using
the Oral Health Impact Profile (OHIP-14) and the masticatory functional index. QOL was evaluated using the University of Washington
Quality of Life version 4 (UW-QOLv4) questionnaire.
Results: No postsurgical complications were seen, and the patients were discharged from the hospital after 7-10 days. The patients were
able to return to a normal diet (hard) after just 7 days following surgery, with no further complaints regarding function or pain, apart
from the residual swelling caused by the intervention. Patients' health-related quality of life (HR-QOL) before treatment was >48.3%.
HR-QOL and overall quality of life after rehabilitation increased to 76.8%, and assessed as good. The improvement of chewing function
was also the most important goal for the patients (pre- 26,4% and post- 67,3%), masticatory function scores increased after prosthetic
treatment with implants.
Conclusions: The use of prostheses fixed on zygomatic implants for patients with maxillary defects is an effective method of
prosthodontic rehabilitation in complex clinical cases after maxillectomy.
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Defects resulting from resection of the upper jaw,
in malignant maxillofacial areas, often lead to loss of
dentition, defects, sudden changes in the anatomical
shape of the face and require radical surgical
reconstruction and prosthetic rehabilitation.

In patients after maxillectomy for a malignant
tumor, the resulting defect in the upper jaw often leads
to serious dysfunction of the oral cavity leading to
serious problems in mastication, swallowing, speech,
and facial aesthetics.>

Prosthetic  rehabilitation of patients after
oncological resection of the upper jaw is a complex
problem associated with the physiological and
anatomical separation between the oral cavity and the
nasal/paranasal region.*®

In a number of clinical situations, rehabilitation
was mainly carried out using a removable obturator
prosthesis, which was effective.® However, this
decision was difficult due to clinical limitations when
the resection affected most of the soft palate, more
than a third of the hard palate and the upper jaw; it was
technically difficult to fix the prostheses. Prosthetic
rehabilitation of this category of patients using
traditional fixation of dentures may be ineffective in
restoring oral function. Due to insufficient bone tissue,
the installation of conventional dental implants after
resection of a malignant tumor of the upper jaw to fix
prostheses is often difficult.’

Maxillectomy is not limited to tumor removal but
also includes restoring the function of the oronasal
cavity and facial contours, as failure to do so can lead
to psychosocial and functional problems.

In patients who have undergone a complete or
partial maxillectomy, the use of zygomatic implants is
one of the main methods to help support obturators
and/or removable dentures.®°

Zygomatic implants provide a predictable solution
for restoring dentition and facial structures affected by
malignant diseases of the upper and midface.
Combined use of dental and zygomatic implants may
help restore oral function in patients with severe
maxillary defects.*3

The concept of using zygomatic implants has been
introduced since the present time; this technique is
used both separately and in combination, and in
combination with microvascular transfer of free tissue

in prosthetics and prosthodontic treatment of cancer
patients. Over the past 10 years, zygomatic implants
have become an integral part in the treatment of
patients with neoplasms of various etiologies of the
upper jaw and midface that require radical resection to
achieve cure *#1°

Zygomatic implants are an effective solution for
the treatment of jaw bone defects of the upper jaw
after maxillectomy. Zygomatic implants have been
used since the late 1980s and have a long history of
success.

First proposed by Branemark et al. In 1998,
zygomatic implants were intended for the
rehabilitation of patients with severe atrophy of the
posterior  maxilla, partially and completely
edentulous, in patients with maxillectomy.

Zygomatic implants have been used for dental
rehabilitation in patients with insufficient bone tissue
in the posterior maxilla due to severe bone resorption
(atrophy), after resection of tumors and extensive
trauma to the midface.!” Zygomatic is an alternative to
bone grafting procedures for severe atrophy in the
upper jaw and consists of dental implants that are fixed
in the lower part of the cheekbones through the
sinuses. These implants are inserted at the back and
can be combined with several conventional implants
(root forms) at the front of the jaw.8-2°

The zygomatic bone has joints with the sphenoid
bone, superior bone, frontal bone and temporal bone,
forms the lateral wall of the orbital floor and,
characterized by trabecular and cortical components,
is a reliable bed for zygomatic implants.?

Zygomatic implants are installed in different ways:
bilateral two implants, bilateral with one implant,
unilateral with one or two implants and in combination
with conventional dental implants.??

With zygomatic implants, the post-implantation
period is associated with less severe morbidity
compared to bone grafting options and an increase in
the overall duration of treatment.

Over the past period, zygomatic implants have
demonstrated a scientifically based surgical and
prosthetic solution with their widespread use in
various clinical situations in procedures for treatment
of severe maxillary atrophy, alternatives to failed
cases of traditional implants, in cases trauma and oral
cancer rehabilitation upper jaw.
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Many literature publications report varying success
rates from 98.5% to 96.1% after more than 5 years, so
the overall effectiveness and predictability of such
rehabilitation is still a matter of debate. The most
common complications were soft tissue dehiscence,
rhinosinusitis, and prosthetic failure.??

The effectiveness of zygomatic implants has been
enhanced by the use of digital technologies (virtual
planning based on computed tomography with the
creation of individual surgical templates), which
allows the final dental prostheses to be precisely
created with maximum precision and in the safest
possible conditions.?

Effective use of dentures supported by zygomatic
implants and dental implants can provide complete
functional and aesthetic rehabilitation in patients with
post-resection severe defects of the upper jaw.?>28

Treatment of patients with cancer of the upper
maxilla and hard palate is a difficult task for
specialists, and untimely prosthetic rehabilitation
leads to significant functional and aesthetic
consequences. Considering the relevance of this
problem, in this clinical series we show the
effectiveness of an interdisciplinary approach in the
complex rehabilitation of patients in this category.

In patients undergoing maxillectomy, quality of
life involves reconstruction of the maxilla and
restoration of the function of the orofacial cavity and
facial contours, since orofacial deformities can lead to
severe psychological and social consequences?®.
Changes in anatomy after maxillectomy lead to
functional and cosmetic impairments, which can lead
to reduction in quality of life (QoL).%03!

The aim of the present study was to report the
clinical results of the use of zygomatic implants for
prosthetic rehabilitation in patients with maxillectomy
for tumors of the maxilla.
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During the period from 2021 to 2023, 12 patients
took part in this study and underwent prosthetic
rehabilitation using a zygomatic implant after
maxillectomy for the treatment of upper jaw tumors.
In order to clarify the diagnosis and later plan and
choose a surgical method, a complex of diagnostic
methods performed.

The type of tumors was determined by CT, MRT
methods and histopathological examination.

Out of 12 patients there were 8 male and 4 female
with an average age of 53.2 years. Test results clarified
the tumor types: 4 benign (ameloblastoma 2,
osteoblstoclastoma 2) and 8 malignant (mainly minor
salivary gland tumors 2, adenoid cystic carcinoma 2,
cancer of the mucous membrane 4).

Surgical  defect classified
classification of maxillectomy.=2

Surgical defect classified according to vertical
dimension of the maxillectomy, class 1-4.

using  Brown

Class 1: no oro-nasal or oro-antral fistula or only
resection of palatal bone leaving dental-bearing part of
maxilla intact.

Class 2: not including orbital floor or rim.

Class 3: including orbital floor with or without
skull base.

Class 4: orbital exenteration. Class 2—4 is qualified
by addition of a letter (a—c) which refers to the
horizontal aspect: a, less than or equal to the midline
of the hard palate; b, bilateral alveolar maxilla and
hard palate; c, entire alveolar maxilla and hard palate
(figure 1).

- ( ) .
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Brown and Shaw Maxilla and Midface Defect Classification
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The patients were operated under general
anesthesia. Some underwent either partial or total
maxillectomy, others needed procedures that
extending beyond the maxilla. Hemimaxillectomy
was the most common surgical procedure. 7 patients
received radiation therapy before or after
maxillectomy.

After the tumor was removed, immediate surgical
obturators were placed. Main prosthetic
rehabilitation performed 6-12 months after tumor
removal, but before that, a temporary obturator had
made and used. 6-12 months after tumor resection, 1-
4 zygomatic implants were inserted into the zygomatic
bone unilaterally or bilaterally. A total of 36
zygomatic implants were installed, 2 of which were
unsuccessful and were removed in 1 patient. The
implant systems used Zygoma TiUnite (Nobel
Biocare, Zurich, Switzerland) and multi-unit
abutments (MUA). The implants were placed using
the surgical guide, which was planned and prepared
digitally. After which they loaded immediately using
prefabricated complete dentures. They verified,
adapted and screwed by titanium bases onto the
zygomatic implants. The palatal part of these
prostheses is a separate unit, which attach to the main
part of the prostheses with magnets. By detaching the
palatal part of the prostheses, through the created
opening, doctor or patient can keep track of the upper
tissues, hygiene and antiseptic cleansing (irrigation,
rinsing).

This case report describes the management of
patients with severe maxillary defects following
ablative cancer surgery who were rehabilitated with
maxillary removable dentures supported by 3
zygomatic implants and magnetic fixation.

On 05/14/2023 64 years old male patient AA, was
admitted to the clinic with a diagnosis of a condition
after a maxillectomy of the left side. From the
anamnesis it turned out that on 03/30/2015 a
maxillectomy of the left side was performed for cancer
of the left maxillary sinus mucous membrane
(TANOMO). The patient received preoperative and
postoperative radiation therapy.

At the time of admission, the general condition was
stable, a defect in the oral cavity in the area of the left
half of the upper jaw was detected, the mucous
membrane was normal without visible changes. The
patient was wearing a removable denture.

Completed general laboratory research showcased
that laboratory parameters were normal, according to
CT the condition after maxillectomy of the left side,
complete adentia, bone absorption. It was planned to
install 2 zygomatic implants on the left side, 1 on the
right and immediate rehabilitation with complete
dentures, which immediately would be connected to
the multiunit abutments of the zygomatic implant.
After 6 months final prostheses were placed.
Treatment plan was agreed with the patient
beforehand. The installation of the zygomatic implant
was carried out under general anesthesia according to
the plan and after the operation a temporary prosthesis
was installed and screwed on implants. After 6 months
the final rehabilitation was carried out with a
removable prosthesis connecting to the multi-unit
abutment of the zygomatic implant. In the palatal part
of the removable prostheses a movable window was
formed for hygiene: this movable part of the plate was
fixed to the main fixed part of the denture with
magnets. After rehabilitation, the patient was satisfied
with the results of the treatment, chewing functions
were restored and the quality of life improved (figures
2-18).
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Figure 3. 8 years after tumor Figure 4. 1 zygomatic implant into Figure 5. Condition after
resection, 2 zygomatic implants the left zygomatic bone installation of implants and multi-
into the right zygomatic bone unit abutments

Figure 6, 7. Postoperative CT after installation of 2 zygomatic implants on the right side and 1 on the left side
and connection of multi-unit abutments

Figure 8. After 6 months an Figure 9. An individual tray was Figure 10. Impression was taken
impression was taken for final made in the laboratory using an individual tray
rehabilitation
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Figure 11, 12. A temporary seminal prosthesis was made in the

laboratory
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Figure 13. Intraoral view with the
prosthesis in place

T

Flgure 13, 14, 15. The final prosthetics. In the new part of the removable prostheses a movable window was
formed for hygiene

Figure 16. Intraoral state before prosthetlcs

Evaluation of functional effectiveness of the
treatment was assessed before and after prosthetic
rehabilitation with zygomatic implants using the Oral
Health Impact Profile (OHIP-14) and the masticatory
functional index. QOL was evaluated using the
University of Washington Quality of Life version 4
(UW-QOLv4) questionnaire. The entire Quality of
Life Assessment questionnaire consists of 12
domains, questions, each of which has from 3 to 6
answer options, which are scaled from 0 (worst) to 100
(best) in accordance with the hierarchy of answers.
Domains: pain, appearance, activity, rest, swallowing,
chewing, speech, taste, saliva, mood and anxiety.
Quality of life scores were divided into satisfactory
(60 points), good (80 points) and very good (100

Figure 17. Intraoral view after prosthetics

points)33. Data was analyzed using statistics.
Masticatory function was assessed using the
Masticatory Function Score Sheet.

A total of 36 zygomatic implants were installed, 2
of which were unsuccessful and were removed in 1
patient.

No post-operative complications were reported and
the patients were discharged from the hospital after 10
days. The patients were able to return to a normal diet
(solid) after just 7 days from surgery, with no further
complaints regarding function or pain, apart from the
residual swelling caused by the intervention.
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Prosthetic rehabilitation began after tumor removal
and an immediate temporary obturator was made.

Patients' health-related quality of life (HR-QOL)
before treatment was >48.3%. HR-QOL and overall
quality of life after rehabilitation was rated good by
76.8%, respectively. In all cases chewing was also the
most important function for the patients, (pre
implantation 26,4% and post 67,3%) masticatory
function scores increased after prosthodontics
treatment with implants.

Evaluation on OHIP-14 and functional
chewing score

OHIP-14
Questionnaire score

Functional chewing

Pre Post Pre Post

Patients 12 >48.3% | 76.87% 26.4% 67.3%

The treatment complex for neoplasms includes
maxillectomy - surgical removal of part or all of the
upper jaw, it results in a defect that can significantly
affect a person's function, aesthetics, and quality of
life.3

Malignant neoplasms account for almost half of the
pathologies that are indications for resection of the
maxilla. Maxillectomy for malignancy often results in
a maxillary defect and severe oral dysfunction.

In patients who have undergone a complete or
partial maxillectomy, the use of zygomatic implants is
one of the main methods to help support obturators
and/or removable dentures.*>*°

There is no clear consensus in the scientific
literature on the number of dental and zygomatic
implants required for prosthetic rehabilitation of the
maxilla in patients with post-resection defects of the
maxilla supported by implants. Some authors
recommend using 2-4 zygomatic implants or a
combination of two dental implants and 2 zygomatic
implants for functional and aesthetic rehabilitation in
patients after maxillectomy.®” Sato et al reported that
the mean scores of complete denture wearers were:
“satisfied” was 58.7, “somewhat satisfied” was 48.5,

and “not satisfied” was 32.4. These assessments
provide a ready explanation that the assessment of
masticatory function is closely related to chewing
satisfaction.®

In patients with a resection maxillary defect, the
load on the prostheses and transfer to the implant may
increase during occlusion compared to traditional
implant-supported dentures without a maxillary
defect. For the prostheses, a favorable position and
angle of installation of the implant are important. It is
expected that rigid retention between the prostheses
and the implant may increase the risk of prosthetic
complications, including fracture of the prostheses,
abutment and implant. Based on this, the use of
magnetic can be optimal since with this type of
fastening they resist only vertical force and do not
resist lateral force, which is low compared to lateral
force.

The use of computer-aided design/computer-aided
manufacturing (CAD/CAM) technologies can help in
the prosthodontics rehabilitation of patients with post-
resection oncological defects of the maxilla.*

Maxillectomy for malignancy often results in a
maxillary defect and severe oral dysfunction. The
effective use of dental and zygomatic implants can
help restore oral function in patients with severe
maxillary defects.

The risk of prosthodontics complications,
including fracture of the prostheses, abutment and
implant, can be increased during rehabilitation using
removable dentures on implants due to rigid retention
between the prostheses and the implant.

For removable dentures on implants, various
fastening systems (telescopic crowns, rods, locators,
balls and magnets) are successfully used.* Since
magnetic mounts only resist vertical force and do not
resist lateral force, retention is considered to be low
relative to lateral force compared to other mounts.
Consequently, the abutment and implant body appear
to be protected better.

This case report describes the management of 12
patients with severe maxillary defects following
ablative surgery for cancer who were rehabilitated
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using fixed maxillary prostheses supported by dental
and zygomatic implants. In our clinical case, a
magnetic fastening system was preferred to keep track
of the upper tissues, hygiene and antiseptic cleansing.
Prosthetic rehabilitation was carried out using
removable dentures supported by 1 or 3 implants and
screw fixation. Oral function was assessed before and
after implant prosthetics using the Oral Health Impact
Profile (OHIP-14) and the Masticatory Functional
Index. These results indicate that quality of life (QoL)
and oral function improved. The results showed
improvement in all cases. This approach will provide
a number of advantages. First, in many cases,
additional maxillary reconstruction procedures will
not be required. Secondly, the installation of implants
and the manufacture of prostheses become easier.
Finally, the time required for surgery is reduced, and
the reduced number of implants reduces cost. The
effective use of dental and zygomatic implants can
help restore oral function in patients with severe
maxillary defects. The prognosis for this treatment
was acceptable.
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MeTtoasl u MaTepuaiibl: B nccienoBanne BkiIoueHs! 12 TaMeHTOB, MPOXOJUBIINX MTPOTE3HYIO PeabMIINTAIHIO C
WCTIONB30BaHUEM CKYJIOBBIX MMILIAHTATAOB MOCJE YETIOCTHO-IHMIIEBOH ONepaluy 10 MOBOAY OMyXojel BepxHeu
yemocty B iepuoy ¢ 2021 o 2023 roasr. Cpeau HUX OBLIO 8 MAIIMEHTOB MYKCKOTO T10J1a U 4 MAIUeHTKH KESHCKOTO
nona, cpenHuid Bo3pact 53,2 roma. Tum omyxonei onpenensuics Metogamu KT, MPT u rHCTONAaTONIOTHYECKOTO
uccnenoBanus. Pacnpenenenne oOpa3oBaHWil NOOpOKayecTBEHHOE - y 4 MalMEHTOB, 3JI0KayecTBEHHOE - y 8
MNAIMEHTOB. [ MALMEHTOB MOJIyYally JIyueBYIO TEpaIHIo 0 WK Iocie yaaneHus onyxoiu. Cpasy nocie ynaneHus
OIyXOJIM OBUTM TTOCTABJICHBI XUPYprudeckue nmmenuar ooTypatopsl. [locme 3axuBienust pas, ot 6-u mo 12-u
MECSIIEB TOCNE PE3EKIMU OMYyXOJM B OJHOCTOPOHHHE WM JIBYCTOPOHHHE CKYJIOBBIE KOCTH ycTaHaBiuBaiu 1-4
CKYJIOBBIX HMIUTaHTaTa. Beero yctanoBineHo 36 CKyJIOBBIX HMIUIAHTATOB, 3 HUX 2 OKA3aJIMCh HEYIaUHBIMH M OBLTH
ynanensl y 1 nanuenta. Mcnonb3oBanack Zygoma TiUnite (Nobel Biocare, Lropux, 1IBelitiapus) 1 MyJabTH IOHUT
abarMeHThl. MMIUTaHTaThl OBUIM YCTAaHOBJIEHBI C TIOMOIIBI0 XHUPYPTHYECKOTO IIa0I0oHa, KOTOPHIA OBLI 3apaHee
CIUIAaHMPOBAH M M3rOTOBJIEH LU(POBBIM MeToAoM. Ilocne ycTaHOBKH MMIUIAHTATOB B CKYJIOBYIO KOCTb, OHU CPasy
ObUIN HarpyXeHbl PEABAPUTEIHEHO U3TOTOBICHHBIMH INIACTHHOYHBIMA BPEMEHHBIMU MPOTE3aMH, KOTOPBIE TOCe
MPUMEPKH ¥ IPUCIIOCOOICHNS TUTAHOBBIMH KOJIIIAYKaMu ObLIIM BPEMEHHO BBUHUEHBI K UMIUIaHTaTaM. IlocTosiHHbIE
MpoTe3bl OBUIM yCTaHOBJIEHBI 6 MecsaueB cmycTs. HeOHas yacTh 3THX NpPOTE30B M3 ceOs MPEACTaBiIseT Kak
OTACTBHBIHA AIEMEHT U ¢ TOMOIIHIO MATHUTOB MIPUCOEANHSETCS K OCHOBHOM YacTH MPOTe3a, KOTOPBIA MPUKPYIEH K
uMmIanTtataMm. Yepes OTBepCTHE, CO3JAaHHOE IPU OTCOCAMHEHMM HEOHOM YacTW IpoTe3a, OCYIIECTBISETCS
HaOJrofeHue, yXoJl, aHTHCENTHYecKass o0paboTKa U BBHIMOJHEHHE T'HTHCHUYECKUX TMpouenyp (uppuramus,
nonockanue). OueHky (GyHKIMOHATBHON 3(()EKTUBHOCTH JICUSHHS TPOBOIWINA 0 U TIOCIE MPOTE3UPOBAHUS CO
CKYJIOBBIMH MMIUIQHTAaTaMH C WCIIOJb30BaHUEM TpOoGuiis Bo3neiicTBus Ha 310poBbe mosnoctd pra (OHIP-14) u
KeBaTeNbHOr0 (PYHKIMOHAIBHOTO HHJIEKca. KadecTBO JKM3HU OLIEHWBAJIOCH C HCIOJIB30BAHUEM OIPOCHHKA
KavecTBa sku3HK Bamuurronckoro yausepeurera Bepceun 4 (UW-QOLVA).

IMosyuyennsie pe3yabTaTthl. [lociieonepaliioHHBIX OCIOKHEHHH He HAaOII0Aa10Ch, 1 uepe3 7-10 nHel nanueHT Obut
BBIMTKCAH U3 CTaloHapa. [TalueHThl CMOTJIH BEPHYThCS K HOPMaIbHOM 1uete (TBepoii) Bcero uepes 7 aHel mocie
orepanuu, 0e3 JanpHeWmMX kanod Ha (QyHKIMOHMpOBaHWE WM OO0Jb, 32 HCKIIOYEHHEM OCTaTOYHOTO OTEKa,
BBI3BAHHOTO BMENIATEIhCTBOM. KadecTBO JKM3HU MAlMEHTOB, CBsi3aHHOE co 3mopoBbeM (HR-QOL), mno neuenwus
cocranisuio >48,3%. HR-QOL u o61iee kauecTBO )KH3HU TIOCTIe peadimTaIiy ObLIH OlleHeHBI Kak xoportmve 76,8%
COOTBETCTBEHHO. B0 BceX cilydasx jkeBaHUE TakkKe ObUIO Hanbojee BaKHOW (YHKIMEW i HalMeHTOB (10
umintanTaiun 26,4% u nocne 67,3%), mokaszaTtesu )eBaTeabHONW (QYHKIMH YBEIUYMINCH ITOCIIEe OPTONEANIECKOTO
JICYEHHS C TIOMOIIBIO UMITJIAHTATOB.

BuiBoasbi: [IpumeneHue mpoTe3a ¢ QuKcaleid Ha CKYJOBBIX WMIUIAHTATaX y MallUEHTOB C Je(eKTaMu BEepXHEH
YEJIIOCTH ABJSIETCS 3PPEKTUBHBIM METOAOM OPTONEANYECKON peaduiInTalyy B CIOKHBIX KIMHUUYECKHX CITydasx
MocJe YeTFCTHO-TUIIEBON ONIepallHy.
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