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Chapter 4
A comparison of labial and
crestal incisions for 
the one-stage placement 
of IMZ implants; 
A pilot study 

This chapter is an edited version of the manuscript: Heydenrijk, K., Raghoebar,

G.M., Batenburg, R.H.K. & Stegenga, B. (2000) A comparison of labial and

crestal incisions for the 1-stage placement of IMZ implants; a pilot study. Journal

of Oral and Maxillofacial Surgery 58: 1119-1123. 49
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INTRODUCTION

An implant-stabilised overdenture has been shown to be a pre-

dictable solution for problems with retention and stability of a

lower denture in the majority of patients with a severely resorb-

ed mandible (Mericske-Stern et al. 1994, Versteegh et al. 1995,

Jemt et al. 1996, Boerrigter et al. 1997, Heydenrijk et al. 1998,

Batenburg et al. 1998). Many different implant systems can be

used successfully for this purpose. Usually, the implants are

inserted in a submerged way and uncovered after an osseointe-

gration period of 3-6 months to connect an abutment. The

rationale for this approach is to minimise the risk of infection,

to prevent apical down growth of mucosal epithelium, and to

avoid early loading (Brånemark et al. 1977). Nevertheless, stu-

dies with regard to implants that have been inserted in a non-

submerged way also have claimed high success rates (Henry &

Rosenberg 1994, Bernard et al. 1995, Astrand et al. 1996, Buser

et al. 1997, Becker et al. 1997, Collaert & De Bruin 1998,), indi-

cating that these complications do not necessarily occur. Most

of these studies concern the ITI dental implant-system

(Straumann AG, Waldenburg, Switzerland) in which the abut-

ment is an integral part of the implant. A major advantage of

the non-submerged procedure is that only one surgical inter-

vention is necessary. Obviously, this is much more convenient

for the patient, which is especially advantageous for elderly and

medically compromised patients. Moreover, there is a consid-

erable cost-benefit advantage.

In contrast to the straight two-stage implants, one-stage

implants (such as the ITI dental system) are cup-shaped to pre-

vent peri-implant mucosal overgrowth. Despite this shape, in

more than 30% of the implants peri-implant hyperplasia occurs

to an extent that necessitates subsequent peri-implant soft tis-

sue correction in the first postoperative month (Buser et al.

1990). The two approaches also differ with respect to the surgi-

cal technique to expose the alveolar process for implant inser-

tion. For implant insertion in a submerged way, a flap is usually

made in the labial mucosa, while one-stage implants are com-

monly inserted after exposure of the alveolar process by way of

a crestal incision. In recent studies, different incision tech-

niques were compared in a two stage surgical procedure

(Casino et al. 1997, Kwakman et al. 1998). In the study of

Casino et al. (1997), no statistically significant differences were

found between the different incision techniques, while in the

study of Kwakman et al. (1998) there was a preference for the

labial mucosa flap. Using this technique, an adequate deepened

vestibule was created and the mentalis muscle pull around the

implants was reduced, resulting in a significantly smaller pocket

depth when compared to other incision techniques.

In a larger study, we are currently evaluating the feasibility of

inserting different implant systems in a one-stage procedure.

As part of this evaluation, a clinical trial was designed in which

different implant systems are compared. To decide which

should be the surgical approach of choice in this trial, the pres-

ent pilot study was conducted. In this article, we describe a

new technique for inserting a two-stage implant system in a

non-submerged way, and report on a comparison of this tech-

nique with the commonly executed crestal incision approach.
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MATERIAL AND METHODS

Patient selection

For this study, 10 consecutive edentulous patients were includ-

ed. All patients had a severely resorbed mandible (Cawood

class V-VI) resulting in reduced stability and insufficient reten-

tion of the lower denture. Patients with a history of radiothera-

py of the head and neck or with a previous history of preprost-

hetic surgery or implantology were excluded.

Treatment methods

All patients were treated with two IMZ implants (Friedrichsfeld

AG, Mannheim, Germany) inserted in the mandibular canine

regions in a non-submerged manner, each about one cm from

the midline. The patients were allocated to one of two groups,

A and B, by simple randomisation. The groups differed with

respect to the surgical approach. In group A (5 patients) a

labial mucosa flap was used. The incision was made approxi-

mately 10 mm from the top of the alveolar process in the vestib-

ular mucosa and the ends extended to the top of the alveolar

process. A split thickness mucosal flap was reflected in which

the periosteum was incised just labial of the crest exposing the

crest and the lingual side of the alveolar ridge. The edge of the

alveolar ridge was flattened with a round bur under copious

irrigation with a sterile saline solution. The implants (4 mm

diameter) were inserted as described previously by Kirsch

(1983). The mucosa flap was then replaced and small incisions

through the keratinized mucosa were made at the site of the

implants. Four millimetre healing abutments were then con-

nected to the implants through these incisions. Finally, the flap

was sutured in the depth of the labial sulcus (Figure 4.1).

In group B (5 patients), an incision was made through the at-

tached mucosa on top of the alveolar ridge. Labially a vertical

incision was made in the midline, after which labial and lingual

mucoperiostal flaps could be raised to expose the surgical

field. The alveolar ridge was flattened with a round bur under

copious irrigation with a sterile saline solution. The implants (4

mm diameter) were inserted as described previously by Kirsch

(1983). After connecting the 4-mm healing abutments, the

wound was primarily closed and sutured (Figure 4.2).

In both groups, postoperative analgesics and 0.2% chlorhexidi-

ne mouthrinses were prescribed. Antibiotics were not pre-

scribed. Patients were not allowed to wear their mandibular

denture during the first two weeks following surgery. After two

weeks, the patients were recalled for removal of the sutures

and adjustment of the lower denture by selective grinding the

implant region. Oral hygiene instructions were provided, as

needed, 2, 6 and 12 weeks after the surgical procedure. Three

months after implant insertion, manufacturing of a new upper

denture and a mandibular overdenture was started. A uniform

prosthetic procedure was followed by one prosthodontist for all

patients. A Dolder bar connecting the implants supported the

overdenture.

Data collection

To evaluate the clinical course following the surgical procedure,

assessments were performed by one observer on three occa-

sions, i.e., two weeks (W2), six weeks (W6) and 12 weeks (W12)

after implant insertion, addressing implant loss, the degree of

peri-implant inflammation, using the modified Löe and Silness 52
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index Löe & Silness 1963), and the mucosa level. Recession

was defined as the distance between the top of the healing

abutment and the marginal border of the peri-implant mucosa.

When the mucosa was above the healing abutment level, a

negative value was recorded. A completely submerged implant

was designated as ‘overgrown’.

The long-term performance of the implants was assessed by

recording the following clinical and radiographic parameters

one year after placement of the prosthesis (T12):

• implant loss

• plaque and bleeding index (score 0 – 3), as described by

Mombelli et al. (1987) 

• the presence (score 1) or absence (score 0) of calculus 

• the modified “gingiva” index as described by Löe & Silness

(1963) 

• pocket probing depth, measured at two sites (mesially and

distally) with a periodontal probe after removal of the bar 

(Merrit B, Hu Friedy, Chicago, U.S.A.). The distance 

between the marginal border of the peri-implant mucosa 

and the tip of the pocket probe was recorded as the pocket

probing depth. 

• recession, defined as the distance between the top of the

titanium connector and the marginal border of the peri-

implant mucosa.

• width of the attached mucosa

• the peri-implant bone level, assessed mesially and distally

by recording the distance from the abutment/implant junc-

tion to the first bone to implant contact on a standardised

intraoral radiograph made using the long-cone technique

with an aiming device developed by Meijer et al. (1992) 53
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Figure 4.1. Intra-oral view of a patient treated with two IMZ implants in a one-
stage procedure by a labial flap approach.

Figure 4.2. Intra-oral view of a patient treated with two IMZ implants in a one-
stage procedure by a crestal incision.



Descriptive statistical techniques were applied. Although the

groups were small, Mann-Whitney U tests with a significance

level of 0.05 to enhance data interpretation were performed.

RESULTS

The age of the patients (4 women, 6 men) at the time of

implantation ranged from 44-79 years (mean 60 years, median

58 years). 

Implant loss

At W2, the right implant in one patient (group B) was over-

grown to an extent that a soft tissue correction was indicated.

The left implant in this patient was uneventful. At W6, the left

implant (length = 15 mm) in the same patient appeared to be

mobile and had to be removed. The soft tissue around the right

implant appeared to be healthy. However, the patient refused

further surgical treatment and a new conventional denture was

made. Both implants in this patient were scored as being lost.

The other 18 implants in this study were functional for at least

12 months.

Recession

At W2, the soft tissue level was 1 to 2 millimetres above the

healing abutment level around three implants in two patients

of group B and around one implant of group A. These patients

were instructed to brush the implants and the peri-implant tis-

sues. Four weeks later at W6, the soft tissue level was beneath

the rim of the healing abutment around all the implants. In

another patient of group B, both implants were overgrown at

W2. A soft tissue correction was performed, which resulted in a

healthy soft tissue at subsequent assessments.

The course of the postsurgical peri-implant soft tissue level,

described as recession, is depicted in Figure 4.3. At first, the

mean recession in group B (crestal incision) appeared to be

greater than in group A (labial flap approach) to level at W6.

After one year of functioning of the overdenture (T12) the mean

peri-implant soft tissue level in group B was 0.8 millimetre 

higher then in group A.

54
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Figure 4.3. Level of the peri-implant soft tissue (gingiva recession) 

2, 6 and 12 weeks after implant placement and 12 months after insertion of the 

overdenture.

re
ce

ss
io

n 
in

 m
m

.

Labial flap Crestal

time

W2                                  W6                                W12                               T12

3

2,5

2

1,5

1

0,5

0



Other clinical parameters

The gingiva index at W2, W6, and W12 for all implants in both

groups was 0. The clinical parameters scored at T12 are sum-

marised in Tables 4.1, 4.2 and 4.3. None of the pockets in group

A were deeper than 3 millimetre. In group B there were no pock-

ets deeper than 5 millimetre. The mean pocket depth was signi-

ficantly (Mann-Whitney U = 69, p = 0.002) less in group A (2.3

mm, sd = 0.66) compared with group B (3.5 mm, sd = 1.41). The

zone of keratinized mucosa was a little smaller in group A

(mean width of the attached mucosa was 2.8 mm sd = 0.63)

than in group B (mean width was 3.0 mm, sd = 0.93) (Mann-

Whitney U =35, p= 0.8008).The mean level of the first bone-to-

implant contact in group A was 0.9 millimetre (sd =0.85) be-

neath the abutment/fixture junction, and 1.3 millimetre (sd =

0.82) in group B (Mann-Whitney U =73.5, p=0.296). Except for

the pocket probing depth no significant differences between

the two groups were present when considering the clinical and

radiographical parameters.

DISCUSSION

The major advantage of inserting implants in a non-submerged

way is that only one surgical procedure is necessary. When an

additional surgical procedure is required, this advantage is

obviously lost. The same would be true in cases where peri-

implant hyperplasia or soft tissue overgrowth requires secon-

dary surgical correction. Given that this occurs in more than

30% of the implants in the first postoperative month (Buser et

al. 1990), it is by no means a rare occurrence, despite the cup- 55
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shaped one-stage implant design meant to prevent hyperpla-

sia. This implies that other factors may play a role in the devel-

opment of postoperative hyperplasia, such as the incision

design. This is supported by our finding that during the first

postoperative weeks, peri-implant hyperplasia and implant

overgrowth may occur, presumably as a result of swelling, espe-

cially when the fresh soft tissue wounds are located near the

implant, as is the case with the crestal incision. The labial flap

approach, on the other hand, allows the flap to be thinned and

tightly sutured in the labial fold, likely resulting in less swel-

ling. Thus, to prevent the development of gingival hyperplasia

when inserting implants in a one stage surgical procedure, the

labial flap approach is the preferable one. Therefore, we decided

to use this approach in the continuation of our clinical trial. 

Lack of attached keratinized mucosa surrounding implants is

often associated with the development of the peri-implant

hyperplasia as a result of muscle attachment in the direct

approximity to the peri-implant mucosa. Because this kind of

hyperplasia tends to develop after a longer period of time it is

not likely to consider this as a reason for the implant over-

growth in the crestal incision group. Moreover, the width of the

attached mucosa was comparable for both groups.

The crestal incision is probably simpler to use and some will

claim that there is less risk of mental nerve damage. However,

when inserting two implants in the interforaminal region, nerve

damage should be considered an avoidable complication irre-

spective of the incision used (Batenburg et al.1998). Beside the

advantage with regard to less hyperplasia in the first postoper-

ative weeks, the labial flap has additional advantages. It is an

easy way to thin the peri-implant mucosa and a vestibuloplasty

is carried out, resulting in a deeper labial fold that allows for

better stability of the lower denture.

Comparing the two procedures after one year of function (T12),

some marginal differences were observed between the two56
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Table 4.2. Frequency distribution of pocket probing depth per implant site 

(mesial and distal) 12 months after insertion of the overdenture.

                                                 Pocket probing depth

                                                            Group A                           Group B

                  Labial flap                          Crestal

     0-3 mm.                                             20                                       9

     >3 mm.                                                0                                       7

     Lost sites                                            0                                        4

     Total                                                  20                                      20

Table 4.3. Frequency distribution of width of attached mucosa per implant 

12 months after insertion of the overdenture.

                                                 Width of attached mucosa

                                                            Group A                           Group B

                  Labial flap   Crestal

     2 mm.                                                  3                                       3

     3-4 mm.                                               7                                       5

     Lost sites                                            0                                       2

     Total                                                  10                                     10



groups. There was a deeper pocket probing depth in the crestal

incision group. This difference is probably due to the higher

peri-implant soft tissue level in combination with a lower first

implant to bone contact in group B. The smaller pocket depth

in group A is in accordance with the study of Kwakman et al.

(1998).

From this pilot study it can be concluded that both the crestal

incision and the labial flap approach are reliable procedures for

insertion of IMZ implants in a one stage procedure. However,

the size of the groups does not permit firm conclusions.

Therefore differences, although significant, should be interpre-

ted with care because of the low power. Nevertheless, because

of the smaller risk of soft tissue overgrowth and the smaller

pocket probing depth, there is a preference for the labial flap

approach. 
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