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Bleeding on Probing around Dental 
Implants: A Narrative Review

INTRODUCTION
Dental implants have become a widely accepted solution for 
replacing missing teeth due to their durability and functionality. BOP 
is a well-established diagnostic indicator in clinical periodontology, 
first demonstrated by Mühlemann HR and Son S in 1971 [1], Lenox 
J and Kopczyk R in 1973 [2], Greenstein G et al., in 1981 [3], and 
Weinberg and Hassan in 2012 [4]. BOP has also been shown to 
have a strong negative predictive value for the development of 
future disease [5]. Patients under maintenance treatment with 
a full-mouth BOP score<20% were reported to have a lower risk 
of progressive attachment loss [6]. Therefore, BOP is one of the 
parameters incorporated into various periodontal risk assessment 
techniques.

Review of Literature
Peri-implant diseases are categorised as peri-implant mucositis 
or peri-implantitis. Peri-implant mucositis is defined as soft-tissue 
inflammation around a functional dental implant with BOP, whereas 
peri-implantitis is differentiated by the loss of supporting marginal 
bone in addition to normal bone remodeling [7]. Previous research 
has found that periodontal diseases, including peri-implantitis, 
contribute significantly to implant failure, which is often measured 
by the plaque index and bleeding on soft-tissue probing around 
implants. Consequently, the long-term success of dental implants 
depends on the health of the surrounding periodontium. Maintaining 
peri-implant tissue health is therefore crucial for implant longevity. If, 
peri-implant diseases are not detected and managed appropriately, 
they may lead to implant loss [8].

The BOP around dental implants is a crucial parameter for diagnosing 
inflammation in the peri-implant mucosa. It is recognised as a clinical 
measure to distinguish between peri-implant health and disease 
[9], consistently serving as a diagnostic indicator for both peri-
implant mucositis and peri-implantitis. Differences in the bacterial 

composition associated with BOP around dental implants compared 
to natural teeth suggest that peri-implant BOP has prognostic value, 
with its presence or absence correlating with the deterioration or 
stability of peri-implant conditions over time. In a cohort of patients 
adhering to a strict maintenance program, a significant proportion of 
implants exhibiting BOP at 50% or more of scheduled periodontal 
therapy visits showed deterioration of peri-implant tissues beyond 
predetermined clinical and radiographic thresholds [10].

Koldsland OC et al., utilised probing depths of ≥4 mm and ≥6 
mm to differentiate between varying severities of peri-implantitis 
[11]. According to Ata-Ali J et al., peri-implant probing is crucial 
for diagnosing peri-implant disease [12]. Conversely, Misch CE 
et al., argue that probing around implants may have limited 
diagnostic value and do not recommend routine probing [13]. 
However, they suggest using probing as a diagnostic parameter 
for compromised implants, roughly corresponding to moderate 
peri-implantitis [14]. 

While BOP is a well-established indicator of periodontal inflammation 
in natural teeth, its interpretation around implants remains less clear 
due to differences in peri-implant tissue anatomy, probing force 
sensitivity, and variability in clinical protocols. The literature lacks a 
focused, systematic synthesis evaluating whether BOP alone can 
serve as a reliable marker for peri-implant mucositis or early peri-
implantitis, or if, it should always be interpreted alongside other 
parameters such as probing depth, bone loss, and suppuration. 
Moreover, emerging studies suggest that BOP’s predictive value for 
future peri-implantitis is inconsistent, with both false positives and 
negatives reported.

The present review addresses this gap by critically appraising current 
evidence, highlighting diagnostic thresholds, and clarifying the 
influence of patient-related and implant-related factors. Therefore, 
it can guide clinicians in interpreting BOP findings more accurately, 
promote standardised protocols, and identify directions for future 
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ABSTRACT
Peri-implant bleeding is an important early sign of inflammation around dental implants and serves as a diagnostic indicator of 
peri-implant mucositis and peri-implantitis, both of which can lead to implant failure if, not treated promptly. The present review 
aims to provide insights into Bleeding on Probing (BOP) around dental implants. Data collection for this review involved gathering 
and analysing relevant literature to synthesise findings, identify patterns, and evaluate key results across studies. Histological 
studies reveal that peri-implant bleeding is associated with the infiltration of inflammatory cells such as neutrophils, macrophages, 
and lymphocytes, which is comparable to periodontal disease. This inflammation disrupts the peri-implant epithelium, increases 
vascularisation, and destroys connective tissue, all of which indicate early tissue damage around the implant. Inflammation also 
affects Peri-implant Crevicular Fluid (PICF), leading to increased levels of pro-inflammatory cytokines such as Interleukin (IL) 1β and 
Tumour Necrosis Factor (TNF)-α, as well as Matrix Metalloproteinases (MMPs) that contribute to tissue destruction. These molecular 
alterations make PICF an effective diagnostic tool for determining the severity of peri-implant disease. Clinically, BOP around 
implants is a commonly used metric to assess peri-implant health, although its prognostic value varies due to structural differences 
between peri-implant tissues and those surrounding natural teeth. However, significant or prolonged bleeding indicates poor 
healing, infection, or inadequate tissue management, all of which can impede osseointegration-the process by which the implant 
integrates with the bone. While peri-implant bleeding is a natural component of the healing process under controlled conditions, 
persistent bleeding may signal complications. Therefore, peri-implant bleeding should be monitored regularly to facilitate early 
detection and management, thereby preventing peri-implant disorders and ensuring the long-term success of dental implants.
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involves deeper inflammation extending from the soft tissue to the 
bone surrounding the implant, resulting in bone resorption and more 
extensive tissue damage [18].

Early detection of peri-implant bleeding enables timely intervention 
before more severe signs, such as pocket formation, suppuration, or 
implant loss, appear. Prompt management of this early inflammation 
including improved oral hygiene, regular professional cleanings, and, 
if, necessary, the use of antiseptic or antimicrobial agents-is crucial 
to preventing progression to peri-implantitis, a condition that can 
compromise bone integrity and implant stability [19]. Differences 
between the characteristics of gingivitis and peri-implantitis are 
summarised in [Table/Fig-2] [20].

longitudinal studies to enhance early diagnosis and prevention 
strategies for peri-implant diseases.

Data Collection
Data collection for present review involved gathering and analysing 
relevant literature to synthesise insights, identify patterns, and 
evaluate key findings across studies.

Discussion

Clinical and Histological Differences in Tooth and 
Implant
There are clinical and histological differences between teeth 
and implants that influence the response in BOP. These include 
differences in the orientation of collagen fibers and vascularisation. 
In natural teeth, collagen fibers run perpendicularly and insert into 
the cementum, providing structural stability and resistance to 
probing [15]. In contrast, dental implants have collagen fibers that 
run parallel to the implant surface, offering reduced resistance to 
probing pressures and potentially leading to easier bleeding during 
probing.

Differences in vascularisation also exist due to the presence of 
the Periodontal Ligament (PDL) in natural teeth, which promotes 
a dense vascular network supplying nutrients and immune cells to 
the periodontium. In dental implants, the absence of the PDL results 
in diminished vascularisation of the peri-implant tissues, which may 
impair the tissue’s capacity to respond to bacterial insults and repair 
after injury [Table/Fig-1] [16].

[Table/Fig-1]:	 Represents the difference between natural teeth and peri-implant 
structures. {Artifical Intelligence (AI) generated}.

Peri-implant Bleeding as a Sign of Inflammation 
Peri-implant bleeding is one of the earliest and most noticeable 
signs of inflammation surrounding dental implants and serves as 
a key clinical predictor of potential peri-implant diseases such as 
mucositis or peri-implantitis. This bleeding typically occurs when 
the peri-implant tissues are gently probed and results from an 
inflammatory response triggered by bacterial plaque accumulation. 
Unlike natural teeth, dental implants lack a periodontal ligament 
(PDL) and rely solely on the peri-implant mucosa for soft-tissue 
attachment. When this mucosa becomes inflamed, increased blood 
flow, capillary dilation, and alterations in vascular anatomy occur, 
rendering the tissues more prone to bleeding [17].

This inflammation-induced bleeding is comparable to that observed 
in gingivitis around natural teeth, where hyperaemic tissues 
bleed easily under minimal pressure. Histologically, gingivitis-
related bleeding involves superficial inflammation of the gingiva, 
characterised by infiltration of inflammatory cells such as neutrophils 
and lymphocytes into the connective tissue without affecting the 
underlying bone. In contrast, peri-implantitis-associated bleeding 

Parameters Gingivitis Peri-implantitis

Clinical 
features

Red, swollen gums
Bleeding upon probing or 
brushing
Presence of plaque and 
calculus
No attachment loss
Often asymptomatic

Inflammation of the soft-tissues 
around the implant.  
Bleeding on probing.  
Increased pocket depth around 
the implant.
Bone loss around the implant.
Possible pain or discomfort.

Histological 
features

Increased inflammatory cell 
infiltrate (mainly neutrophils and 
lymphocytes)
Thickened epithelium 
(hyperplasia)
Altered collagen structure
Dilated blood vessels

Inflammatory infiltrate 
(neutrophils, plasma cells). 
Loss of connective tissue 
attachment.
Resorption of the bone around 
the implant. 
Presence of microbial biofilm 
on the implant surface.

Bacteria 
associated

Streptococcus sanguinis 
Porphyromonas gingivalis 
Treponema denticola 
Fusobacterium nucleatum

A. actinomycetemcomitans  
P. intermedia
T. forsythia

[Table/Fig-2]:	 Differences between characteristics of gingivitis and peri-implantitis.

[Table/Fig-3]:	 Histological pictures of gingivitis and peri-implantiti [21].

The Histology of Peri-implant Bleeding 
Histological analysis provides insight into the inflammatory 
processes occurring within peri-implant tissues and sheds light 
on the early stages of peri-implant diseases such as mucositis 
and peri-implantitis. Inflamed peri-implant mucosa exhibits several 
key features, including increased infiltration of inflammatory cells, 
predominantly neutrophils, lymphocytes, and plasma cells. These 
cells infiltrate the connective tissue, particularly around vascular 
structures, causing dilation and increased permeability of blood 
vessels. This vascular alteration is characteristic of inflammation 
and contributes to the hyperaemia and edema observed in affected 
tissues.

The epithelial and connective tissue barriers differ around implants 
compared to natural teeth. The junctional epithelium around implants 
is weaker and longer, forming a less protective seal. This structural 
difference increases the susceptibility of the peri-implant region to 
bacterial infiltration. Additionally, the absence of a PDL weakens 
the connective tissue barrier, reducing vascularity and resistance to 
mechanical stress, thereby increasing the likelihood of peri-implant 
inflammation [Table/Fig-3] [21].

Because of these differences, the epithelial barrier around implants 
may exhibit signs of breakdown or ulceration, allowing greater 
bacterial invasion and perpetuating the inflammatory response. 
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Additionally, the connective tissue may show collagen fiber 
degradation, indicating a compromise in the tissue’s structural 
integrity and further exacerbating inflammation. In peri-implantitis, 
this inflammatory reaction penetrates deeper into the tissues, 
damaging the bone, stimulating osteoclastic activity, promoting bone 
resorption, and leading to the formation of granulation tissue within 
the peri-implant pocket. The peri-implant epithelium may elongate 
and migrate apically, reflecting the body’s attempt to re-establish 
a barrier against bacterial infection. Bacterial colonies can also be 
observed in the peri-implant sulcus, indicating ongoing bacterial 
challenges and biofilm development [22-25]. These histological 
alterations reflect the tissue’s response to bacterial invasion and 
inflammation, which, if, left untreated, can result in progressive 
tissue deterioration and implant failure [Table/Fig-4] [26].

Aggregatibacter actinomycetemcomitans, Staphylococcus aureus 
and Campylobacter rectus were not consistently implicated [30]. 

Role of Bleeding in Assessing Healing around Dental 
Implants
The presence or absence of bleeding during routine clinical 
tests is an important indicator of peri-implant tissue health. The 
absence of bleeding typically reflects stable, healthy peri-implant 
tissues and suggests successful implant integration and healing. 
Conversely, bleeding may indicate chronic inflammation, infection, 
or mechanical complications such as implant overloading, especially 
when accompanied by clinical signs like increased probing depth or 
suppuration.

Monitoring bleeding throughout the healing process-from surgery 
to follow-up visits-provides valuable insight into tissue repair and 
implant longevity. A decrease in bleeding over time generally 
indicates proper healing. Persistent bleeding, however, warrants 
further investigation and potential intervention to prevent progression 
to more severe peri-implant diseases [31].

Limitations of Bleeding Assessment in Peri-implant 
Diseases
While BOP is a widely used clinical technique for monitoring peri-
implant tissue health, it has several limitations in detecting and 
managing peri-implant disorders. One of the most significant 
drawbacks is that BOP is a non specific marker of inflammation 
[32]. Although bleeding often indicates inflammation, it does not 
provide specific information regarding the severity or extent of the 
condition.

The BOP can be influenced by various factors unrelated to peri-
implant disease, including probing force, patient anxiety, and recent 
oral hygiene practices, potentially leading to false-positive results. 
Furthermore, bleeding may occur due to mechanical stress during 
probing rather than underlying inflammation, which can result in 
misinterpretation. Conversely, the absence of bleeding does not 
necessarily indicate healthy peri-implant tissues; peri-implantitis 
can occasionally be present without bleeding, particularly in chronic 
inflammation when tissues become fibrotic and less prone to bleed, 
resulting in false-negative outcomes.

Additionally, BOP does not differentiate between different forms 
of peri-implant diseases, such as peri-implant mucositis and 
peri-implantitis, nor does it identify the underlying cause, whether 
microbiological or biomechanical. Due to its lack of specificity, 
BOP should not be used in isolation to diagnose peri-implant 
disorders but rather as part of a comprehensive assessment that 
includes radiographic evaluation, probing depth measurement, 
and examination of clinical signs such as suppuration and tissue 
recession [33].

Recent Advances
A cross-sectional study conducted in 2024 concluded that peri-
implant sites exhibit a higher prevalence of BOP compared to 
periodontal sites in patients receiving supportive periodontal care. 
Clinically, this suggests that practitioners providing supportive care 
to patients with dental implants should anticipate a higher prevalence 
of BOP around implants compared to natural teeth [34].

Regarding biofilm management around dental implants, recent 
research highlights that nanotechnology offers innovative solutions 
for drug delivery and biofilm disruption, providing new opportunities 
for the development of antimicrobial surfaces and healthcare 
devices [35].

Patient-related factors also influence BOP. Recent studies revealed 
that the likelihood of a peri-implant site bleeding upon probing 
is associated with Probing Depth (PD), implant position, and the 
patient’s gender [36.37].

[Table/Fig-4]:	 Diagrammatic illustration of epithelial and connective tissue 
attachment around dental implant. (AI Generated).

Peri-Implant Bleeding and its Association with 
Crevicular Fluid, Peri-implant Crevicular Fluid (PICF)
The relationship between peri-implant bleeding and crevicular fluid, 
particularly PICF, is significant. PICF is an inflammatory exudate that 
forms in the peri-implant sulcus or pocket, analogous to gingival 
crevicular fluid in natural teeth. PICF contains various biomarkers, 
including enzymes, cytokines, and prostaglandins, which reflect the 
inflammatory state of the peri-implant tissues [27].

Research indicates that elevated levels of biomarkers in PICF-
including IL-1β, TNF-α and Matrix Metalloproteins (MMPs)—are 
associated with peri-implant bleeding and inflammation. These 
biomarkers play a role in the host immune response and tissue 
degradation, contributing to the progression of peri-implant 
diseases. The presence of blood during probing reflects an 
inflammatory response that promotes PICF accumulation, which 
can be used to gauge the severity of inflammation. Increased PICF 
levels are often correlated with higher BOP scores, demonstrating 
the close relationship between peri-implant bleeding and crevicular 
fluid production [28].

Bacteria Associated with Peri-implant Beeding
Peri-implant bleeding is largely caused by a complex biofilm of 
pathogenic microorganisms, which contributes to inflammation and 
the progression of diseases such as peri-implant mucositis and 
peri-implantitis. The prevalence of A. actinomycetemcomitans, P. 
intermedia, and T. forsythia in peri-implantitis biofilms is generally 
higher than in periodontitis samples or healthy implants. The 
interaction of these bacteria induces dysbiotic changes in the peri-
implant microbiome, promoting a persistent inflammatory state that 
clinically manifests as peri-implant bleeding [29].

A recent systematic review and meta-analysis identified the main 
bacterial species consistently associated with peri-implantitis, 
including Staphylococcus epidermidis, Fusobacterium nucleatum, 
T. denticola, T. forsythia, P. intermedia, and P. gingivalis, while 
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CONCLUSION(S)
In conclusion, BOP around dental implants is an important clinical 
indicator of peri-implant tissue health. It serves as an early marker of 
inflammation, aiding in the diagnosis of conditions such as peri-implant 
mucositis and peri-implantitis. BOP reflects underlying histological 
changes, including increased inflammatory cell infiltration and tissue 
degradation. Although its prognostic value may vary due to anatomical 
differences between peri-implant and periodontal tissues, BOP 
assessment remains essential for early intervention. Early detection and 
management of BOP can halt the progression of peri-implant diseases 
and contribute to the long-term success of dental implants.
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