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ABSTRACT

Background: Barrier membranes such as resorbable collagen and platelet-rich fibrin (PRF) are commonly used
in surgical procedures to enhance healing and reduce the risk of neurosensory disturbance (NDs). While colla-
gen membranes act as passive barriers, PRF, an autologous, cost-effective alternative, actively promotes tissue
regeneration through sustained release of growth factors.

Objective : To compare the efficacy of platelet-rich fibrin (PRF) and resorbable collagen membranes in protect-
ing the inferior alveolar nerve (IAN) and enhancing healing following nerve injury.

Methods: A prospective, randomized clinical trial involving nine edentulous posterior mandible sites requiring
inferior alveolar nerve lateralization (IANL) was conducted in Yemen from July to November 2024. Following im-
plant placement, patients were randomly assigned to receive either a collagen membrane or autologous platelet-
rich fibrin (PRF) membrane placed between the nerve and implants. The nerve function and implant success
were monitored postoperatively. Data were analyzed using Friedman and Wilcoxon tests, with significance set
atp < 0.05.

Results: The study included patients aged 24—72 years with a mean age of 56.22+16.49, with a male predomi-
nance (77.78%). Surgical procedures were performed on the right side in 55.56% and on the left side in 44.44%
of cases. A statistically significant difference in ND was observed across follow-ups on day one, week one, month
one, month three, and month six (3=30.3, p<0.001). Pairwise comparisons revealed significant improvements
from day one to month one (p=0.03), day one to month three (p=0.008), and day one to month six (p=0.005),
whereas the difference between day one and week one was not significant (p=1.00). No significant correlations
were found between ND recovery and patient age or membrane type at any follow-up interval (P >0.05).
Conclusions: This preliminary study demonstrated that IANL with immediate implant placement is an effec-
tive technique for rehabilitating atrophic posterior mandibles. ND improved significantly within six months post-
surgery, with most patients recovering fully or experiencing only mild symptoms. Implant success was high, and
no significant link was found between nerve recovery and the membrane type.
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1. INTRODUCTION of residual bone above the mandibular canal [1]. A re-

cent systematic review by Tan et al. (2012) [2] analyzed

Rehabilitation of a posterior atrophic mandible with dental dimensional changes in the hard and soft tissues of the
implant placement is complicated by the critical amount alveolar ridge within 12 months of tooth extraction. The
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findings revealed that after 3 months of healing, horizon-
tal bone resorption measured 2.2 mm at the crest 1.3,
0.59, and 0.3 mm at 3, 6, and 9 mm apical to the crest,
respectively. By 6 months, vertical bone loss ranged
between 11% and 22%, whereas horizontal resorption
reached 29-63%. Notably, when both soft and hard
tissues were considered together, a slight vertical in-
crease of 0.4 mm was observed at 3 months. At the
12-month mark, vertical ridge resorption was approxi-
mately 0.8 mm, and combined horizontal loss of soft
and hard tissues was 1.3 mm and 5.1 mm at 3 and
12 months, respectively [3]. Dental implant reconstruc-
tion presents several challenges, particularly in terms of
achieving sufficient bone quantity (height and width) and
quality. Conditions such as periodontitis, extended eden-
tulism, and the long-term use of removable dentures can
lead to significant alveolar bone resorption. Moreover,
anatomical factors, such as jaw morphology, position of
the maxillary sinus, and proximity of the inferior alveolar
nerve (IAN) canal, often limit the feasibility of implant
placement [4] The inferior alveolar nerve (IAN), a major
branch of the mandibular nerve, provides sensory inner-
vation to the mandibular teeth, periodontium, lower lip,
and jaws. It enters the mandible through the mandibular
foramen in a circular form encased by dense connective
tissue, and then travels downward and forward within the
mandibular canal, typically positioned beneath the root
apices[5].Within the mandibular canal, it runs through
the inferior alveolar artery (IAA), vein, and lymph vessels,
constituting the inferior alveolar neurovascular bundle
[5]. Assessing the relative position of the inferior alve-
olar nerve canal in relation to mandibular anatomical
landmarks is clinically important for reducing the risk of
complications, such as neurosensory disturbances (ND),
following invasive mandibular surgeries. In addition to
evaluating bone height and width, cone beam computed
tomography (CBCT) provides a valuable analysis of the
course and position of the canal, enhancing surgical
planning and safety [6]. Inferior alveolar nerve (IAN)
lateralization is a technically demanding surgical proce-
dure that involves exposing the neurovascular bundle
from its bony canal and carefully retracting it to allow
immediate implant placement [7]. Successful execution
of this technique requires substantial clinical expertise,
thorough understanding of the mandibular anatomy, and
the ability to manage potential complications. ND, includ-
ing temporary or permanent anesthesia, paresthesia,
dysesthesia, and hyperesthesia, are the most signifi-
cant risks associated with this procedure [8].Addition-
ally, there is a risk of mandibular fracture, particularly in
cases of severe atrophy in which bone volume is reduced.
Comparative studies have shown a higher incidence of
NDs in patients undergoing foramen displacement than
in those undergoing IAN lateralization [9]. Platelet-rich
fibrin (PRF), introduced in the early 2000s, has been
widely used as an adjunctive material in various oral

and maxillofacial surgical procedures and has shown
promising neuroregenerative potential [10]. PRF, along
with its variant, leukocyte-PRF (L-PRF), is derived from
a second-generation platelet concentrate. It primarily
consists of platelets, growth factors, cytokines, and leuko-
cytes, embedded within a dense protein matrix. Unlike
platelet-rich plasma (PRP), PRF contains a cohesive fib-
rin scaffold that enables sustained and gradual release
of growth factors, thereby supporting tissue regeneration.
PRF has garnered growing attention for its simplicity of
preparation, cost-effectiveness, versatility, and ease of
clinical application [11]. It is produced by centrifuging a
blood sample in vacuum tubes without anticoagulants
for around 10 minutes, resulting in a stable, elastic, and
adhesive fibrin clot that can be shaped to fit various
anatomical areas. Extensive research has explored the
clinical benefits of PRF in multiple oral and maxillofacial
procedures such as third molar extractions, ridge preser-
vation, sinus lifts, alveolar cleft repair, dental implant
placement, treatment of medication-related osteonecro-
sis of the jaw (MRONJ), and closure of oroantral com-
munications [10]. Recent studies have shown that PRF
may aid in the recovery of the IAN following various sur-
gical procedures including sagittal split osteotomy, nerve
repositioning, and genioplasty, underscoring its growing
role in nerve regeneration and functional recovery [12]
In 2018, Yemen, a country with limited socioeconomic
resources and a population of approximately 28.7 million
in 2018 [13], faced significant challenges in oral health-
care. Poor oral hygiene and limited access to dental
services contribute to high rates of tooth loss, which, in
turn, leads to progressive alveolar bone resorption. Ow-
ing to delayed rehabilitation and reliance on removable
prostheses, which can further accelerate bone loss,this
issue remains largely unaddressed. Notably, this pre-
liminary study is the first of its kind in Yemen to explore
alternative approaches beyond removable dentures for
managing alveolar bone atrophy.

2. AIM OF STUDY

To compare the efficacy of platelet-rich fibrin (PRF) ver-
sus resorbable collagen membranes in protecting the
inferior alveolar nerve and promoting healing following
nerve lateralization and immediate implant placement in
atrophic mandibles.

3. MATERIALS AND METHODS
3.1. STUDY DESIGN

This preliminary prospective randomized clinical trial
compared PRF collagen membranes in Inferior Alveolar
Nerve Lateralization and immediate dental implant place-
ment in severely resorbed mandibles using convenience
sampling to obtain a sample size of 9 sites of (IANL) in
five patients.
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3.2. STUDY AREA

The study was carried out on patients with posterior
mandibular atrophies in the public and private depart-
ments of the Faculty of Dentistry and Dental Clinics in
Sana’a City from August 2024 to September 2024.

3.3. SAMPLE SIZE

Formula of Sample size calculation for (clinical trials or
clinical interventional studies) according to [14]: -
2SD*(Zy /2 — Zp) )
2

SD: Standard deviation = From the previous study by
[15]=14.26 Z, )2 = Zy05/2 = Zo.o2s = 1.96(FromZtable)
at a type 1error of 5% and confidence level of 95%. Zg =
Zooo = 0.842 (From Z table) at 80% power. d = effect
size = difference between mean follow-up time =20.62 So
now formula were: N=2(14.26) x? (1.96+0.84) xz(mﬁx2
)=7.49 Sample size = 7.49 The sample size was 8 nerve
lateralization. To enhance the reliability of the study and
enable meaningful comparisons with previous similar
research, an additional margin of over 10% was included
in the sample size. Ultimately, based on calculations
using the Formula of Sample size calculation for (clinical
trials or clinical interventional studies), the total sample
comprised 9 sites of (IANL).

sample size =

3.4. INCLUSION AND EXCLUSION CRITERIA

3.4.1. Inclusion criteria

+ Patients aged above 18 years [9].

« Patients with a bone height above the IAN measuring
less than 7.0 mm [16].

3.4.2. Exclusion criteria

« Patients who received bone atrophy correction using
alternative techniques

+ Subjects had any systemic disease [16].

3.5. PREOPERATIVE PHASE

Detailed demographic data were collected from the pa-
tients, including name, age, gender, occupation, address,
and phone number, present and past medical and dental
history.

3.5.1. Clinical examination

In the clinical examination, all patients underwent aden-
tal examination (extra-oral and intra-oral examination)
in dental clinics using a dental mirror, ball-tipped WHO
dental explorer probe, dental tweezer, and Michigan peri-
odontal probe. Sterile examination tools using an auto-
clave class B were used. These instruments are used to
assess the following

 Oral health and oral hygiene status.

« Suitable inter arch distance.
+ Dimensions of edentulous ridge.
» Soft tissue condition.

3.5.2. Radiographic examination

Panoramic radiographs were obtained to assess the con-
dition of the patients’ teeth and jawbone, as well as to
detect any oral infections requiring treatment. These
images also served as baseline documentation for com-
parison before and after treatment. CBCT were revealed
significant vertical and horizontal bone loss (bone quan-
tity) and bone density (bone quality) in the mandibular
premolar and molar areas, with residual bone above the
IAN ranged from < 7.0 mm.[16].

3.6. SURGICAL PROTOCOL

An intraoral crestal incision was made, extending from
the retromolar region to a vertical releasing incision posi-
tioned mesially to the thoughtful location of the mental
foramen. A full-thickness mucoperiosteal flap was care-
fully elevated to allow for adequate access. To expose
the inferior alveolar neurovascular bundle, a cortical bony
window was created using bone-cutting discs mounted
on a piezoelectric device following standardized surgical
parameters: The anterior border was cut 3-4 mm distal
to the mental foramen. The posterior border was cut
4-5 mm distal to the site of the most distal implant. The
upper and lower borders were cut 2-3 mm above and
below the mandibular canal, respectively.(Figure (1))

Figure 1. Exposed of IAN canal

3.6.1. Nerve lateralization

The cortical bone block was removed with the aid of a
periosteal elevator and kept hydrated in a saline solution.
After osteotomy, the mandibular canal is exposed and
the IAN is gently manipulated to remove cancellous bone
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fragments that may hinder full mobilization of the IAN.
The nerve is retracted laterally by a specially fabricated
instrument (elastic tape) and carefully protected in a way
that allows implant bed preparation through its medial
surface up to the desired bone depth. (Figure (2)) [18].

Figure 2. Nerve retracted laterally instrument (elastic)

3.6.2. Implant placement

An Any Ridge Megagen dental implant was then inserted
at the ideal locking depth in accordance with the prede-
termined position and direction. The selected implants
should be long enough (8.5-13 mm) to allow anchorage
in the basal cortical bone of the mandibular body and
provide adequate locking and stability, and a delayed
loading technique was used. [17].

3.6.3. Nerve repositioned PRF preparation

Draw blood from the patient using a cannula or directly
by syringe and fill a plain tube,60 ml of venous blood
samples were collected in vacutainer tubes. The tubes
were immediately centrifuged at 3000 rpm for 8—10 min.
The fibrin clot was gently extracted from the tube and
separated from surrounding layers using scissors. The
PRF was then pressed in a special PRF box to pro-
duce PRF membranes. The inferior alveolar nerve (IAN)
was carefully repositioned to gently rest against the im-
plants. On one side, a platelet-rich fibrin (PRF) mem-
brane was placed between the implant surface and the
neurovascular bundle, whereas on the contralateral side,
a resorbable membrane was used in the same position
(Figure (3)a and (3) b).

3.6.4. Tissue approximation and suturing

In the final step, the soft tissues were carefully approx-
imated and sutured using interrupted stitches with 3-0
silk sutures

Figure 3. a: Resorbable Collagen Membrane Figure 3. b:
Platelet Rich Fibrin (PRF)
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3.7. POST OPERATIVE FOLLOW UP

Subjective evaluation of the neurosensory function of the
IAN using a cotton tip applicator with Kriovit Ice Spray
was used to determine sensation (Static Touch Detec-
tion Tests) (figure (1,2)), and the pin-prick test by insulin
needle and tip of explorer prob was performed preoper-
atively as a baseline and then postoperatively at time
intervals (one week, one month, three months and six
months) to describe the alteration in sensation in the
lower lip and chin by two calibrated examiners [18] Im-
plant success rate was determined by primary stability
during insertion by a ratchet, and then X-rays (panoramic
and CBCT) were taken at 3 and 4 months after implant
loading to check for marginal bone loss (MBL). The de-
gree of osseointegration of the implants was determined
by examining whether the implants were both painless
and immobile under torque and loading, and whether
any pathology was detected in the X-rays during the
examination [2].

3.8. DATA MANAGEMENT AND STATISTICAL
ANALYSIS

All data were collected and analyzed using statistical
software (SPSS Version 27; SPSS Inc., Chicago, USA).
Non-parametric tests were performed to measure the dif-
ferences between the pre-and postoperative times (Fried-
man and Wilcoxon). The chi-squared (x?) test was used
to measure the association between two or more cate-
gorical variables. The continuity correction chi-square
was used alternatively for 2 x 2 tables or likelihood ratio
chi-square test for more than 2 x 2 tables. P < 0.05 were
con-sider statistically significant

3.9. ETHICAL CONSIDERATIONS

All experimental procedures were approved by the Medi-
cal Ethics Committee of the Faculty of Medicine at Sana’a
University. Oral and sheet consent were obtained from
the patients.

4. RESULT
4.1. DESCRIPTIVE CHARACTERISTICS

Nine procedures were performed on five patients, one
of whom underwent unilateral surgery, eight underwent
bilateral surgery, and all patients were free of medical
history except for one who had controlled diabetes. 31
implants were placed, with an average of 6.2 implants
per patient, or three implants per procedure. In figure
(4)), all of the patients (77.78%) were men, except one
(22.22%), and the age of the patients was between 24

Distribution of the gender

H male

m female

Figure 4. Distribution of the gender

4.2. NEUROSENSORY DISTURBANCE

In Table (1), we show that all of the patients except
one (88.9%) experienced recovery, and (11.1%) patients
(only one patient) reported anesthesia.

Table 1. Frequency of neurosensory disturbance after six
months from operation

ND Frequency | Percent
Normal (recovery) 8 88.9
Light hypoesthesia 0 0.0
Moderate hypoesthesia 0 0.0
Anesthesia 1 11.1
Total 9 100.0

DiIFFERENCES BETWEEN ND DURING
FIRST DAY, FIRST WEEK, FIRST MONTH,
THIRD MONTH AND SIXTH MONTH AFTER
SURGERY

4.3.

There was a highly significant difference between ND
during the first day, first week, first month, third month,
and sixth month after surgery (x*=30.3, p < 0.001) (Table
1).

Table 2. differences between neurosensory disturbances
Neurosensory disturbances

and 72 years, with a mean of age was 56.22+16.49. Time Period Value | P-value
After one day x>
After one week
After one month 30.3 0.001*
©2025 JCHM Sana'a Unjivéféey thyeeaneniisdical and Health Scienges | 249
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4.4. CORELATE BETWEEN ND DURING FIRST
DAY, FIRST WEEK, FIRST MONTH, THIRD
MONTH AND SIXTH MONTH AFTER
SURGERY WITH TYPE OF MEMBRANE

As outlined in Table (3), the analysis revealed no statis-
tically significant correlation between the type of mem-
brane used during the surgical procedure and the inci-
dence of nerve disturbance (ND) at one, three, and six
months postoperatively. The correlation coefficients (r =
-0.04, -0.29, and -0.39, respectively) indicated weak-to-
moderate negative associations at these intervals. How-
ever, the corresponding p-values (p = 0.90, 0.44, and
0.29, respectively) exceeded the conventional thresh-
old for statistical significance (p < 0.05), suggesting that
these associations were not meaningful. Accordingly,
these findings suggest that the type of membrane em-
ployed did not exert a statistically significant influence
on the presence or severity of nerve disturbances during
the postoperative period.

Table 3. Correlation between ND with type of membrane

Time period R P-value
After one month -0.04 0.90
After three months | -0.29 0.44
After six months -0.39 0.29

point biserial Correlation

4.5. DENTAL IMPLANT SURVIVAL RATE

Of the 31 dental implants placed, 30 achieved successful
osseointegration, with a high success rate of 96.8%. This
outcome reflects the favorable integration of implants with
the surrounding osseous tissue. Only one implant (3.2%)
failed to osseointegrate, indicating a minimal incidence
of implant failure and underscoring the overall reliability
and clinical efficacy of the surgical protocol.

4.6. OTHER COMPLICATION

Ultimately, no complications were observed in addition to
neurosensory disturbance (ND); specifically, there were
no incidences of infection or mandibular fracture through-
out the postoperative period.

5. DISCUSSION

Posterior mandibular atrophy is a common and challeng-
ing scenario in oral and maxillofacial surgery. Various
surgical techniques have been developed to manage
these conditions, each of which offers distinct advan-
tages and limitations. These include alveolar distraction
osteogenesis [19]; onlay and inlay autologous bone graft-
ing [20], and guided bone regeneration using autologous
bone particles, allografts, or xenografts [21, 22]. These
regenerative procedures are frequently supplemented

with titanium mesh or reinforced membranes to enhance
stability[23, 24]. Additional approaches such as the use
of tilted implants (e.g., the "All-on-Four" concept) and
short implants have also been employed as alternatives
to circumvent anatomical limitations.

5.1. NEUROSENSORY DISTURBANCES

Our findings are supported by a broader literature re-
view. Among 350 patients who underwent IANL across
multiple studies, 93% experienced immediate ND post-
operatively and 6% had persistent ND at the end of the
follow-up period. In nine studies [9, 15, 25, 26, 27, 3, 28,
29, 30], full recovery was documented by six months,
particularly in cases involving IANL. These findings are
consistent with our six-month recovery rate (88.9%) and
further establish the viability of this technique. However,
seven studies could not be included in these aggregated
results due to reporting limitations: five studies [15, 30,
31, 32, 33] failed to provide detailed data on immediate
ND, while two others [16, 34] presented data based on
procedural outcomes rather than on individual patients.
These inconsistencies in data reporting underline the
need for standardized outcome measures and follow-up
protocols in future research.

5.2. COLLAGEN MEMBRANE VERsUsS PRF

Building on the findings of this study, the lack of a statis-
tically significant difference in postoperative nerve distur-
bance (ND) outcomes between platelet-rich fibrin (PRF)
and artificial collagen membranes highlights a key con-
sideration in clinical decision-making. Although both
membrane types exhibited comparable effectiveness in
facilitating sensory nerve recovery, a broader evaluation
of their clinical and biological implications is required.
From a biological perspective, PRF offers several intrin-
sic advantages that extend beyond its structural roles. In
contrast to artificial collagen membranes, which function
primarily as passive physical barriers, PRF serves as a
bioactive matrix that is capable of modulating the local
wound environment. It continuously releases a variety
of growth factors, such as platelet-derived growth fac-
tor (PDGF), vascular endothelial growth factor (VEGF),
and transforming growth factor-beta (TGF-p)over time,
thereby promoting a regenerative microenvironment con-
ducive to enhanced soft and hard tissue healing. Impor-
tantly, the neuroregenerative potential of PRF, particularly
when applied in proximity to the inferior alveolar nerve
(IAN), has been substantiated by both histological and
clinical studies in animal models and human patients.
The findings of the present study are consistent with
prior research by [12, 31, 35]), which reported favorable
outcomes following the use of PRF to enhance IAN re-
generation during elective surgical procedures. These
results support the clinical utility of PRF as a safe and

©2025 JCHM

Sana’a University Journal of Medical and Health Sciences | 250


https://journals.su.edu.ye/index.php/jchm
https://journals.su.edu.ye/index.php/jchm

A Preliminary Comparative Study of the Effects of Advanced Platelet-Rich Fibrin and Resorbable Collagen Membranein Inferior
Alveolar Nerve Lateralization and Immediate Dental Implant Placement.

biologically beneficial alternative to synthetic membranes
in cases where nerve preservation and regeneration are
of primary concern. This study had several limitations.
First, the limited financial resources available during this
study significantly affected the sample size. The financial
constraints not only affected patient recruitment, but also
limited access to advanced diagnostic tools and materi-
als, thereby influencing the overall scope and depth of the
investigation. Second, the follow-up period was limited
to six months, which may not fully capture long-term neu-
rosensory recovery or implant performance. Third, while
the study utilized a randomized design, blinding was
not possible because of the visible differences between
membrane types, which may introduce assessment bias.
Finally, the study did not assess patient-reported out-
come measures (PROMSs), such as quality of life or sub-
jective sensory perception, which could provide a more
comprehensive evaluation of recovery.

6. CONCLUSIONS

This study showed that IANL with immediate implant
placement is an effective technique for rehabilitating at-
rophic posterior mandibles. ND improved significantly
within six months post-surgery, with most patients recov-
ering fully or experiencing only mild symptoms. Implant
success was high, and no significant link was found be-
tween nerve recovery and membrane type. Within the
limitations of this small-scale pilot study, both PRF and
collagen membranes showed comparable outcomes in
nerve healing and implant success following IANL. How-
ever, larger trials are required to confirm these findings.
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