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ABSTRACT

Background/Aim: Studies on large cross-arch bridges in patients with severe periodontitis show that such bridges can stabilize
the periodontal condition. However, it is not known if these bridges will reduce long-term tooth loss and what factors are im-
portant for their long-term survival. The aim of the study was to study all patients with Stages ITI/IV periodontitis who received
cross-arch bridges for up 35years in a private practice.

Materials and Methods: All patients referred for periodontal treatment from 1986 who received cross-arch bridges with obser-
vation period of minimum 7years were assessed. All dropouts were accounted for.

Results: Ninety-eight patients (1.7% of the patient population) with 111 bridges were observed (57 females and 37 males). Age at
bridge construction was 55.4years (SD = 7.1, range 39-79). Failure rate was 14.4% at 16.1 years (SD =4.0 range 10-22). Reasons for
failure were poor oral hygiene (p=0.0093) and complications such as caries, endontics, porcelain fractures and gingival retrac-
tions during maintenance therapy (p=0.0059). Fewer abutment teeth were lost from the bridges than teeth from the same and
opposing arches (8.8% vs. 34.4% and 25.4%) (p <0.0001).

Conclusion: Cross-arch bridges constructed for patients with Stages IIT and IV periodontitis were successful in terms of longev-
ity, low failure rates, tooth preservation and patient satisfaction.

1 | Introduction Patients treated for severe periodontitis (Stages I1I/IV) undergo

active periodontal therapy followed by maintenance therapy. A

Large bridges constructed for patients with severe periodontal
disease can last for many years and help stabilize the periodon-
tal condition (Nyman and Lindhe 1979; Fardal and Linden 2010;
Graetz et al. 2013; Raddulescu et al. 2022). However, in spite of
their high success rate and therapeutic importance, still a num-
ber of questions remain: Do they prevent/reduce further tooth
loss? When do the bridges fail? What are the reasons for failure?
Are there any predictors for the failures? What proportion of pa-
tients are suitable for this treatment? Are the patients satisfied?

few patients experience increased tooth mobility and tooth loss
in spite of the treatment (Fardal and Linden 2008). The tooth
loss may require prosthetic replacements with removable den-
tures, tooth-supported bridges, single implants, implant bridges
or a combination of these.

For some patients it may be beneficial to both replace lost teeth
and stabilize the remaining teeth in large cross-arch fixed
bridges. Recently, the European Federation of Periodontology
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(EFP) S3 level clinical practice guideline on treatment of Stage
IV periodontitis has recommended constructing these types of
bridges for some patients (Herrera et al. 2022).

Not all patients are suitable for this treatment, as the location,
status, periodontal support and the number of remaining teeth,
patient preferences, aesthetic/anatomical challenges and finan-
cial constraints can be limiting factors.

A number of complications associated with large bridges have
also been described, such as tooth and root fractures, metal and
porcelain fractures, endodontic problems, caries, tooth intru-
sion and tooth loss (Raustia, Ndpdnkangas, and Salonen 1998;
Hémmerle et al. 2000; Owall and Cronstrém 2000; Goodacre
et al. 2003; Walton 2003; Alenezi and Aloqayli 2023). In addi-
tion, the use of distal cantilevers has been associated with higher
failure rates (Sharma et al. 2012).

Using implants as added support for stabilizing bridges is
controversial. This is due both to the use of implants in pa-
tients with a history of periodontitis and to combining teeth
and implants in fixed bridges (Hardt et al. 2002; Wennstrom
et al. 2004; Roos-Jansdker et al. 2006; Karoussis, Kotsovilis,
and Fourmousis 2007; Fardal and Linden 2008; Hosny
et al. 2000; Bréagger et al. 2001; Naert et al. 2001; Block
et al. 2002; Lang et al. 2004; Cordaro et al. 2005; Nickenig,
Schifer, and Spiekermann 2006; Pjetursson et al. 2007; Monje
et al. 2014).

Although studies on cross-arch bridges report high levels of suc-
cess, few details are available on the levels and reasons for fail-
ures (Nyman and Lindhe 1979; Fardal and Linden 2010; Graetz
et al. 2013; Radulescu et al. 2022). To obtain information on the
failures, the bridges need to be observed until a number of them
start to fail to allow for a comparison between these and the sur-
viving bridges.

A 10-year retrospective study has reported on cross-arch bridges
constructed for patients during periodontal maintenance treat-
ment in a private practice (Fardal and Linden 2010). Following
these patients for up to 35years would provide a unique oppor-
tunity to assess the long-term outcomes for both the bridges and
the patients.

The aim of this study was to follow the original 77 patients with
98 bridges in addition to all subsequent patients with the same
inclusion requirements for up to 35years as a quality control
measure for this practice. The hypothesis was that cross-arch
stabilizing bridges can last for a long time and reduce further
tooth loss.

2 | Materials and Methods

2.1 | Study Population

All patients retrospectively diagnosed with Stages III and IV
periodontitis and receiving stabilizing bridges between 1986

and 2016 were identified for inclusion in the study. The inclusion
criteria were as follows: (1) Steps 1, 2, 3 periodontal treatment

according to the 2020 EFP guideline; (2) Construction of a cross-
arch fixed bridgework by the referring dentist or a specialist
in prosthodontics; (3) Each bridge engaging at least the canine
teeth bilaterally; (4) Bridges constructed on teeth or on a com-
bination of teeth and implants; (5) Observation period of at least
7years.

Gender, age, medical history including smoking, close rel-
atives (parents, children, brothers or sisters) with a history of
periodontal diseases were recorded. All patient data were de-
identified. Probing depths using a Hu-Friedy (Williams) peri-
odontal probe were measured at six locations around each
tooth. Panoramic, periapical and bite-wing radiographs were
recorded, as well as the total number of teeth. The descriptions
by Papapanou et al. (2018) were used to establish Stages IIT and
IV periodontitis.

2.1.1 | Periodontal Treatment and Maintenance

The principal investigator (@.F.) is a specialist certified by the
Norwegian Department of Health and Social Services and is the
only periodontal specialist in the area. The specialist practice
was started in 1986 and receives referrals from general dental
practitioners, community dentists and physicians in Norwegian
rural communities with a total population of 25,000-30,000.
The area has approximately 25 dentists.

All the patients who were provided with bridgework under-
went a similar course of conventional periodontal treatment.
Following the initial examination, a diagnosis and a treatment
plan were made. The initial treatment plan consisted of active
periodontal treatment (APT) including control of individual
biofilm control and risk factors (Step 1), non-surgical treatment
(Step 2) and, if required, surgery (Step 3). On completion of ATP,
the patients were placed on a maintenance programme which
was shared with the referring dentist usually from two to four
times a year. The patients who received stabilizing bridges had
lost teeth and/or had increasing mobility on several teeth during
maintenance therapy.

Ninety-four patients (57 females and 37 males) with 111 bridges
were observed. This was 1.7% of the total patient population
(n=5436). Ninety bridges were teeth-supported and 21 were a
combination of teeth and implants. Seventy-six patients (80.9%)
had bridges in one arch and 18 (19.2%) had bridges in both
arches. Seventy-seven bridges were constructed in the maxillary
arch and 34 in the mandibular arch. The average bridge span
was 10.2 units (SD=2.2, range 6-14).

At the initial periodontal examination, the patients’ mean age was
49.7years (SD = 8.6, range 29-74). The mean age at time of bridge
construction was 55.4years (SD =7.1, range 39-79). The average
time between the initial periodontal examination and the con-
struction of the bridges was 5.8 years (SD =4.5, range 0-19years).
The mean age of the patients at the reassessment of the bridges
was 73.7years (SD=7.3, range 52-90), resulting in an average
bridge observation period of 17.9 years (SD =5.3, range 7-32). The
average patient observation period from initial periodontal ex-
amination was 24.2years (SD=6.5, range 9-35) (Figure 1).
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Mean total observation time: 24.1 years (SD 6.5, range 7-35)

—

APT —) Bridge constr.

5.8 years
(SD 4.5, range 0-19)

Bridges E——)

Observation time: 17.86 years

(SD 5.3, range 7-36)

FIGURE1 | Flow diagram of the mean observation period including active periodontal therapy (APT), time of bridge construction and bridge

observation.

The total number of teeth at the initial examination was 2077
(average 22.1 teeth per patient, SD =4.8, range 8-30). After 249
teeth were extracted, there were 1828 teeth left at the construc-
tion stage of the bridges. There were 66 implants distributed
in 22 patients. The patients who were provided with bridges
retained by a combination of teeth and implants had signifi-
cantly fewer teeth at baseline than those who received bridges
with only teeth as abutments (17.9, SD =4.4, range 8-26 vs. 23.2,
SD =4.3, range 11-30).

2.2 | Bridge Design

The designs of the bridges were based on the number of teeth
remaining, the periodontal status of the teeth and whether stra-
tegic implants could or should be placed to provide sufficient
support. All bridges were designed with rigid components, with
no stress breakers, and were cemented.

The total number of teeth and implants for the bridges were re-
corded, in addition to the distribution of tooth abutments, im-
plant abutments, mobile teeth of at least Grade II and pontic
units. No patients with combination therapy involving partial
dentures were included.

The distribution of tooth abutments, implant abutments, mo-
bile teeth and pontics at the time of bridge construction is
shown in Table 1. The upper canines were the most frequent
abutments, while the upper premolars were the teeth most fre-
quently replaced. The ratio of tooth abutments to pontic units
was 3.4 for the teeth-supported bridges and 3.2 for bridges sup-
ported by teeth and implants. Mobility of teeth with at least
grade II was present in 17.2% of the tooth-supported bridges
and in 20% of the teeth- and implant-supported bridges. The
ratio of non-mobile to mobile abutments for bridges supported
by teeth was 4.8, and it was 4.0 for the bridges supported by
both teeth and implants.

2.3 | Accounting for All Patients

The dropouts were recorded with reasons. In addition, all pa-
tients who died during the observation period were recorded.
2.4 | Accounting for All Bridges and Failures

All bridges lost in drop-out patients, deceased patients and
failed bridges were recorded with the number of observation

years. Any reduction in bridge span due to loss of abutment
teeth/implants was recorded. Technical and biological compli-
cations during the observation period were identified. Loss of
abutments was recorded with the reasons. The complications
assessed were caries, secondary caries, continued periodontal
breakdown measured by increasing periodontal pockets and ra-
diographic bone loss, traumatic events, porcelain and or metal
fractures, gingival retractions/aesthetic problems, total number
of bridges fractured and endodontic complications.

Periodontal probing was performed at the maintenance visits,
and new detailed radiographs were, in general, obtained every
5-6years.

2.5 | Bridge Design and Failures

The use of distal cantilevers and combinations of teeth and im-
plants were examined to assess their failure rates.

2.6 | Prognostic Factors for Losing Bridges

The bridges that failed were compared with the those that were
still intact using 18 prognostic factors: gender, age at initial
periodontal examination, age at bridge construction, diabetes,
cardiovascular disease, family history of periodontal disease,
dry mouth/drug-induced dry mouth and compliance (complete:
compliant with the prescribed maintenance programme; erratic:
not compliant regarding the frequencies of maintenance visits or
leaving and returning for re-treatment/maintenance treatment).
The oral hygiene status was determined as follows: good, that
is, little or no generalized plaque and no gingival inflammation;
moderate, that is, the generalized presence of minor amounts
of plaque (not covering more than one-third of the buccal/lin-
gual surfaces from the gingival margin) with bleeding on prob-
ing (BOP), or isolated areas of abundant plaque (covering more
than one-third of the buccal/lingual surfaces) with BOP; poor,
that is, generalized abundant plaque (covering more than one-
third of the buccal/lingual tooth surfaces) with BOP. The scores
were recorded at every maintenance visit, and the overall oral
health status was the majority score (Fardal, Johannessen, and
Linden 2004): smoking (> 10 cigarettes) at the initial examina-
tion, re-treatment of periodontal disease, average number of
bridge units, proportion of abutments to total units, proportion
of abutments with mobilities to total units, proportion of com-
bined bridges to tooth supported bridges, proportion of bridges
with distal cantilevers and bridge complications during mainte-
nance treatment.
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TABLE 1 | (A) Distribution of tooth abutments, pontic units and tooth mobility (before bridge insertion) for 90 cross-arch stabilizing bridges
supported by teeth only. (B) Distribution of tooth and implant abutments, pontic units and tooth mobility (before bridge insertion) for 21 cross-arch

stabilizing bridges supported by a combination of teeth and implants.

Numbers
A)
Upper jaw n
Tooth abutments 485 11 23 24 35 57 50 47 47 41 56 35 26 24 9
Pontic units 125 0 7 19 15 0 6 11 11 17 1 15 16 4 3
Mobility 96 0 2 4 7 3 16 18 17 12 2 8 4 3 0
Type of tooth 7 6 5 4 3 2 1 1 2 3 4 5 6 7
Tooth 211 2 2 15 20 27 22 16 11 22 30 25 16 2 1
abutments
Pontic units 82 0 5 3 4 3 9 14 19 9 1 1 7 6 1
Mobility 24 0 3 1 1 3 2 4 2 1 4 2 1 0 0
Lower jaw n
(B)
Upper jaw n
Tooth abutments 80 0o 3 0 2 11 9 13 10 8 10 6 4 4 0
Pontic units 40 0 1 11 1 0 2 0 2 4 3 6 7 3 0
Implant abutments 56 0 0 3 12 7 6 6 4 5 6 6 1 0 0
Mobility 26 0o o0 0 1 3 1 5 4 4 5 2 1 0 0
Type of tooth 7 6 5 4 3 2 1 1 2 3 4 5 6 7
Tooth abutments 24 1 0 0 0 2 3 3 2 3 4 3 1 1 1
Pontic units 12 0o 3 3 1 0 0 1 2 0 0 0 2 0 0
Implant 10 0 o0 1 3 2 1 0 1 0 2 0 0 0 0
abutments
Mobility 8 0 0 0 0 1 3 2 1 0 0 0 1 0 0
Lower jaw n

2.7 | Tooth Loss From the Bridges Compared With
the Rest of the Same Arch and the Opposing Arch

For each patient, abutment tooth loss was compared with tooth
loss from the remaining teeth in the same arch and from the
opposing arch.

2.8 | Patient Satisfaction

As part of a clinical feedback and quality control of the treat-
ment, patients were interviewed at the maintenance treatment
sessions about their bridges in terms of function, aesthetics and/
or discomfort. They were asked the following questions: (1) Are
you satisfied with the bridge? (2) Have you any functional is-
sues? (3) Have you any aesthetic issues? (4) Have you any dis-
comfort associated with the bridge(s)? If the answer to question
(1) was no, or if the answers to questions (2-4) were yes, the
patients were interviewed in depth to identify the exact clinical
problem(s) in order to have it (them) rectified. The responses and
treatments if required were entered into the patients records.

2.8.1 | Statistical Analysis

Descriptive statistics are presented as means, standard deviations
and range. Some results were reported as proportions. Student's
t-test was used for data that were normally distributed; otherwise,
the Mann-Whitney U test was applied. y? analysis was used for
categorical data. The level of significance was set at p<0.05.
2.8.2 | Ethical Approval

The project (821006) was considered exempt from review/sub-
mission by/to the Regional Committee for Medical and Health
Research Ethics.

3 | Results

3.1 | Bridge Failures and Dropouts

Bridge failures and dropouts are shown in Figure 2.
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3.1.1 | Bridge Failures

The average observation time for the 111 bridges was 17.9 years
(SD=5.3, range 7-36). Figure 3 shows the number of observa-
tion years for all of the 111 bridges.

Sixteen bridges (14.4%) failed after 16.1years (SD=4.0, range
10-22). The reasons for failures were as follows: Seven bridges
failed as a result of caries and five because of a combination of
continued periodontal breakdown and caries; two were lost be-
cause of trauma; one bridge fractured and one bridge was lost
because of caries and endodontic complications. The 16 failed

bridges were replaced by 4 tooth-supported bridges, 2 implant
bridges, 1 combination tooth implant bridge, 3 partial dentures
and 6 full dentures.

3.1.2 | Dropouts

Twenty-one patients with 25 bridges dropped out of the main-
tenance treatment after 14.9years (SD=5.2, range 7-31). Two
bridges were lost and two bridges were shortened. The dental
office lost contact with 18 of these patients, 1 moved out of the
area and 2 were institutionalized.

111 Bridges

/

N\ N\

Drop outs: Deceased: Failed: Still intact:
25 bridges 18 bridges 16 bridges 52 bridges
14.9 years 15.6 years 16.1 years 20.4 years

(SD 5.2, range 7-31) (SD 5.7, range 8-33)

(SD 4.00, range 10-22) (SD 4.1, range 13-30)

FIGURE2 | The initial 111 bridges with dropouts, deceased patients and failed bridges.
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FIGURE 3 | Number of observation years for each of the 111 bridges.
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3.1.3 | Deceased

Fourteen patients with 18 bridges died after 15.6years (SD=5.7,
range 8-33). One bridge in one patient who had two bridges had
failed before death; for the rest, the bridges were intact at time of
death as far as could be confirmed.

3.1.4 | Data From Dropouts and Deceased Patients

Patients’ data were collected for both dropouts and deceased
until the maintenance treatment was terminated. The overall
results for the 111 bridges thus include the full dataset from
these two categories.

3.1.5 | Bridge Reductions

Nine bridges were reduced in size as a result of tooth or implant
loss, ending up with 76.4% (SD=15.0 range 50-92) of the origi-
nal bridge units.

3.2 | Bridge Design and Failures
3.2.1 | Distal Cantilevers

Thirty-seven (33.3%) patients had posterior cantilever exten-
sions, 19 unilaterally and 18 bilaterally (55 distal extensions in
total). Thirty-eight were opposed by natural teeth, crowns or
pontics, one was opposed by a complete denture and the remain-
der were non-opposed. Six bridges (16%) with distal cantilevers
failed after 14.2years (SD=2.5, range 10-17).

3.2.2 | Combination Bridges Using Teeth and Implants

There were 21 combination bridges; 3 of these (14.0%) failed
after 14, 15 and 16years, respectively. In addition, one bridge
was reduced to 9/12 (75%) of the original size. Two implants
(3.0%) were lost, one after 13years and one after 15years. In ad-
dition, six patients had peri-implantitis.

3.3 | Risk Indicators for Losing Bridges

As shown in Table 2, the 16 bridges that failed were compared
with the 52 intact bridges using 18 different prognostic factors.
Two were statistically significant: (1) A high level of complica-
tions during the maintenance therapy (p=0.0059). These com-
plications were related to caries, endontics, porcelain fractures
and gingival retractions. (2) Poor oral hygiene (p=0.0093).

3.4 | Tooth Loss From the Bridges Compared With
the Rest From the Same Arch and Opposing Arch
Using Internal Patient Controls

Five-hundred and sixty-six teeth were lost in total (average 6.0
teeth, SD=4.7, range 0-22) (Table 3). Two-hundred and forty-
nine of these were removed before the bridges were made. There

were 1828 teeth when the bridges were made. The tooth loss was
as follows: 8.9% of the abutment teeth were lost; 34.4% of the
teeth were lost from the same arch not covered by the bridge;
25.4% of the teeth were lost in the opposing arch. Tooth loss from
the bridges was significantly lower (p <0.0001) than both from
the same arch and the opposing arch.

3.5 | Tooth Loss in Patients With the Intact
Bridges

Fifty-two bridges were still intact at the end of the observation
period (20.4years, SD =4.3, range 13-30). The initial number of
teeth present was 21.9 (SD=5.1 range 8-29). Average tooth loss
before bridges were constructed was 2.6 (SD=2.8, range 0-15).
Total tooth loss was 4.1 (SD =3.5, range 0-18). The number of
abutments lost was 0.5 (SD =0.5, range 0-1).

3.6 | Patient Satisfaction

The patients were satisfied with both the function and aesthet-
ics of the bridges. One patient was not happy with contours of
the upper anterior teeth; however, he did not want or request
a remake. The patients were not concerned about the gingival
retractions. They seem to think that this was inevitable and part
of the cost of keeping the bridges over so many years.

4 | Discussion

This study included all cross-arch bridges constructed for patients
with periodontitis Grades III and IV in a private practice with
observations of up to 35years. The construction of the bridges is
in line with the recent recommendations by the EFP for patients
with periodontitis Stage I'V with a sufficient number (>4 abutment
teeth) of periodontally maintainable, bilaterally distributed and re-
storable teeth in the maxilla and/or mandible (Herrera et al. 2022).

The results confirm the short- and long-term success of these
bridges (Nyman and Lindhe 1979; Fardal and Linden 2010; Graetz
et al. 2013; Radulescu et al. 2022). Only 14.4% of the bridges failed
after an average of 16years. The prognostic factors were poor oral
hygiene and complications during the maintenance treatment.

It was found that the bridges reduced further tooth loss and that
the patients were satisfied with the treatment. Combining teeth
and implants did not have a negative effect on the success of these
bridges, as the failure rate was 14.0%. This finding is supported
by previous studies by Fardal and Linden (2010) and Guarnieri
etal. (2019). However, Langet al. (2004) and Pjetursson et al. (2007)
have reported lower success rates for these types of bridges.

The use of distal cantilevers was associated with higher failure
rates, which is in agreement with Sharma et al. (2012). However,
considering the failure was only 16% after 14.2years, this design
does not represent a significant clinical risk if other options are
not possible.

The low failure rate for the large bridges is in contrast to the
findings of Alenezi and Aloqgayli (2023) who reported a failure
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TABLE 2 | Comparing 18 prognostic factors between the intact and failed bridges.

Intact bridges (n=52)

Failed bridges (n=16)

Prognostic factors Number/total Percent/mean Number/total Percent/mean P
Females 29/49 59.2% 9/14 64.3% 0.73
Age at initial periodontal examination — 49.0 (SD 8.1) — 50.8 (SD 9.3) 0.47
Age at bridge construction — 54.9 (SD 6.9) — 56.7 (SD 7.5) 0.39
Diabetes 3/49 6.1% 2/14 14.3% 0.32
Cardiovascular disease 8/49 16.3% 4/14 28.6% 0.30
Family history of periodontal disease 19/49 38.8% 6/14 42.9% 0.78
Dry mouth/drug-induced dry mouth 1/49 2.0% 0/14 0.0% 0.59
Erratic compliance 1/49 2.0% 1/14 7.2% 0.34
Poor oral hygiene 1/49 2.0% 3/14 21.4% 0.01
Moderat oral hygiene 30/49 61.2% 7/14 50.0% 0.45
Smoking > 10 cig. at initial examination 27/49 55.1% 10/14 71.4% 0.27
Number of patients at re-treatment 36/49 73.5% 13/14 92.9% 0.12
Average number of bridge units — 10.3 (SD 2.3) — 9.3(SD2.2) 0.12
Proportion of abutments to total units 406/567 71.1% 111/148 74.9% 0.35
Proportion mobility abutments to total units 69/406 17.0% 23/111 20.7% 0.73
Proportion of combined bridges to tooth- 15/55 27.3% 2/16 12.5% 0.22
supported bridges

Proportion of bridges with distal abutments 14/55 25.5% 6/16 37.5% 0.34
Complications during maintenance treatment 9/55 16.4% 8/16 50.0% 0.01

Note: Percent and means (SD). Forty-nine patients.

TABLE 3 | Comparing tooth loss between the abutment teeth in the bridges, the rest of same arch and the opposing arch.

Number of Number Tooth loss
patients of teeth Tooth loss  proportion (%) Mean (SD) Range P

Initial number of 94 2077 22.1(SD 4.8) 8-30
teeth

Pre bridge 82 2077 249 12.0% 2.6 (SD 2.6) 1-15

construction

Abutment teeth 20 800 71 8.9% 3.6 (SD 2.6) 1-9

Rest of same arch 15 96 33 34.4% 2.2(SD 1.3) 1-5 <0.0001

Opposing arch 41 839 213 25.4% 5.2(SD 3.4) 1-14 <0.0001

rate of 92% for bridges with more than five units after 15years.
However, their inclusion criteria were different and the failures
were described as mainly technical, while in the present study
the failures were mainly biological. The fact that some bridges
were shortened because of distal abutment failure is rarely al-
luded to. Even with a reduction of 24%, the bridges were still
functional and the patients were satisfied.

A systematic review using four studies of tooth-supported
full arch bridges with observation periods ranging from 7 to
12years showed 4.9% tooth loss, 4.6% loss of bridges and 8%

technical complications (Montero et al. 2022). This is lower
than in the present study but it is difficult to compare the re-
sults because of the shorter observation period reported in the
review.

Another review by Tomasi et al. (2022) compared tooth-based
bridges with implant-supported bridges. They reported 1%
tooth loss and 4% implant loss with 5% bridge loss for tooth-
supported and 6% for implant-supported bridges over a 10-
year period. At 15years, tooth loss and tooth-supported bridge
loss were 10% and 13%, respectively. The latter results are
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similar to those of the present study with 8.9% tooth loss and
14.4% bridge loss, but the present study had a longer observa-
tion period.

The systematic review by Tomasi et al. (2022) also reported
that technical complications affected 8% of tooth-supported
bridges over 7.2years and 42% of implant structures over
2.6years. Peri-implantitis were observed in 9% of implants over
3.1years. This clearly shows that full-arch tooth-supported
bridges have much less complications than implant-supported
bridges.

Patient satisfaction was good for the bridges in spite of the cli-
nician reporting a high level of gingival retractions. It has
previously been shown that clinicians are more critical about
aesthetic issues than the patients themselves (Jornung and
Fardal 2007; Moon and Millar 2017). Assessing patient satisfac-
tion is an important part of quality control in the health service
(Ferreira et al. 2023).

The design of the cross-arch bridges seems to be well suited
for reduced periodontal support on the abutment teeth.
However, even though Miiller et al. (2013) showed more tooth
loss during supportive periodontal care (SPC) in patients with
protheses than in a control group without protheses, they
could not find significant differences in abutment tooth loss
between FDP and removable dental protheses. In contrast,
Pretzl et al. (2008) reported that abutment teeth of removable
dentures had worse prognosis than abutment teeth of fixed
dentures. To avoid another possible variable, no bridge com-
bination with partial removable dentures was considered in
the present study.

Finally, the fact that virtually all bridges were in place for the
patients who died meant that they provided them with ‘teeth for
life’. Naturally, this depends on the age of the patient at the time
of insertion of the bridges.

There are, however, some limitations associated with this study.

1. The failure rate may be higher than reported, as there were
no data on the drop-out patients. However, as the failures
occurred at 16.6years, this would have included the fail-
ure data for both the dropouts at 14.9 years and deceased at
15.6years.

2. Comparing tooth loss from the bridges with tooth loss
from the same arch may not give a correct result. As the
bridges had on average >10units, this would have left
mainly molars to be lost provided they were symmetrical.
Molars are reported to be the most frequently lost teeth
(Hirschfeld and Wasserman 1978; McFall 1982; Fardal
et al., 2004; Fardal, Skau, and Grytten 2023). However,
as a number of bridges were not symmetrical, there were
also a number of molars present. To further confirm the
findings, tooth loss was also compared with all teeth in
the opposing arch.

3. Poor oral hygiene as a predictor. As there were only a
very small number of patients with poor oral hygiene,
the clinical significance may not support the statistical
significance.

4. A retrospective cohort study cannot produce data quality
similar to prospective studies. This is because the varia-
bles are not planned ahead of time and that data on con-
founding factors may be inadequate or missing. Especially,
missing data on dropouts is an inherent weakness for ret-
rospective studies. However, in the present study we have
presented patient data for both dropouts and those who
died during the observation period.

5 | Conclusion

Cross-arch bridges constructed for patients with severe peri-
odontitis can successfully replace lost teeth and stabilize the
dentition. Although they have low failure rates and the patients
seem to be satisfied relatively few patients receive these bridges.
This could be due to a high threshold for selecting patients for
this treatment.
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