
The Crown Multispeciality Dental Clinic & Implant Center — Kanpur Dr. Apurva Chaturvedi (Implantologist) · Dr. (Mrs.) Priyanka Chaturvedi (Endodontist)

I M P LANTOLOGY  ·  KANPUR  DENTAL  GU I D E

Osseointegration Kya Hai? Titanium Haddi Se Jud
Jaata Hai
Bina Jodi Ke — Zinda Bone Ka Titanium Surface Se Seedha Physical Contact

‘Artificial tooth root’ sirf aadha jawaab hai. Titanium implant ko glue nahi kiya jaata, bolt jaisa tighten nahi hota — yeh ek biocompatible surface hai jise

zinda bone ki cells colonise karti hain, usmein badhti hain aur use apna hi structure maan leti hain. 4 healing phases, 3–6 mahine ka wait, aur crown se

pehle 4 objective stability checks — yeh guide poori timeline batati hai.

FUSION

0.2 mm
natural tooth ka periodontal ligament —
shock absorber jo implant ke paas hota

hi nahi

60–80%
bone-to-implant contact (BIC) — well-
healed sites par surface ka itna hissa

seedha bone se juda hota hai

4 phases
clot → woven bone → lamellar
remodelling → load ke neeche

maturation, alag-alag biological
signature

ISQ 70+
resonance frequency reading ka solid-
integration zone; 60s favourable, 50 se

neeche = aur waqt
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Implant Bridge Ya Denture Se ‘Alag’ Kyun Behave Karta Hai
Implant poori ligament hata deta hai. Titanium screw root ki jagah leta hai aur fibres ke bajaye bone ka hissa ban jaata hai. Shock absorber khatam — isliye use load

se pehle bone se fuse hona — hi zaroori hai.

Yahi structural difference hai jo bridge ko ‘theek’ aur implant ko ‘alag’ banata hai: implant apne aap khada rehta hai, padosi daant bilkul untouched rehte

hain, aur bone ke beech metal ke beech koi soft tissue layer ki zaroorat hi nahi hoti.

LIGAMENT
Natural Daant Float Karta Hai

Periodontal ligament — collagen fibres ka shock-absorbing bundle, lagbhag

0.2 mm — root ko bone se kabhi fuse nahi karta. Socket mein halka

movement kiya jaata hai. Daant girte hi yeh socket resorb hone lagta hai.

Bridge Mein Do Healthy Daant Kaate Jaate Hain

Conventional bridge do padosi daanton par prepare karke banta hai — load

unhe share karna padta hai. Sahi, lekin healthy enamel hamesha ke liye cut

ho jaata hai.

Denture Resorption Khud Badhata Hai

Denture gums aur bone par suction se rests karta hai — aur jis ridge par

usse support milta hai, usi ridge ko pressure degrade karta rehta hai.

TH E  D E F I N I T I ON

Brånemark Ka Original Kaar (1960s–70s)
Jaw fracture patients par kaam karte hue Swedish physician Per-Ingvar Brånemark ne dekha ki removed implant ke aas-paas healed bone, graft ke aas-paas bone

se behave differently karta hai. Unhone isko naam diya.

Word ‘functional’ utna hi important hai jitna ‘bone’. Sirf ‘bone ke paas’ hona kaafi nahi — fused interface ko decades tak chewing forces carry karni

chahiye, bas wahan pada rehna kaafi nahi hai. Isi definition ki wajah se aaj stability ko numbers (ISQ, torque, radiographs) se measure kiya jaata hai.

1960s
“A direct structural and functional connection between ordered living bone and the surface of a load-bearing implant —

with no intervening soft tissue.”

Per-Ingvar Brånemark · the term that made implantology measurable
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Biology Bina Jargon Ke — Titanium Ko Bone Kyun Maan Leta Hai
Simplified: implant body se ladta hi nahi — woh wohi surface present karta hai jise body banana jaanta hai. Micro-roughened surfaces machined ya ‘turned’

surfaces se faster aur stronger bone apposition dete hain — yahi surface-modification reviews ka consistent conclusion hai.

Do route ek saath chalte hain: nayi bone seedha implant surface par banti hai, aur socket ki wound walls se bone implant ki taraf badhta hai. Dono milte

hain, gap bridge karte hain, aur interface mature hota hai. Iska measure hi bone-to-implant contact (BIC) hai — well-healed sites par 60–80% range
report hota hai, par yeh number bone density, site, loading aur measurement method ke saath bahut badalta hai.

TITANIUM
1 · Biocompatible Oxide Layer

Titanium ki surface par ek permanent, microscopically thin oxide layer hoti

hai jo chemistry mein aapke apni bone mineral se almost identical hai. Isliye

body proteins repel nahi hote — wo adsorb ho jaate hain.

2 · Micro-Rough Surface

Sandblasting, acid-etching ya anodic oxidation (SLA, Anodised, TiUnite,

laser-fired) — roughness sirf friction nahi badhata, 3D scaffold banata hai

jismein nayi bone grow hoti hai, plus microscopic undercuts bone ko

mechanically lock karte hain.

3 · Wettability

Hydrophilic surface blood ko bead hone dene ke bajaye spread karta hai.

Clot = cells ko scaffold, growth factors ko binding site, aur osteoblasts

ghanton mein arrive kar sakte hain. Isi liye kai implants ‘permanent

wettability’ state mein aate hain.
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Surgery Ke Baad ‘4 Healing Phases’ — Har Stage Ka Apna Signature
Osseointegration ek single event nahi hai. Yeh sequence hai, aur har stage ka apna time window, apna biological behaviour aur apna clinical check hai.

# Phase Time Window Kya Hota Hai Doctor Kya Check Karta Hai

1
Injury &
Clot

Day 0 – Day
7

Bleeding rukti hai, clot aur fibrin scaffold banta hai, inflammatory cells socket clean
karte hain

Wound closure · infection absent · initial
torque

2
Woven
Bone

Week 1 –
4

Osteoblasts implant surface par seedha immature, randomly organised bone layer
karte hain

Soft-tissue healing · comfort level · ISQ
baseline

3
Lamellar
Remodelling

Month 2 –
4

Woven bone organised lamellar bone se replace hoti hai; BIC sharply
badhta hai

Radiographs · ISQ trend · radiolucency
absent

4
Maturation Under
Load

Month 4 –
12+

Bone mineralise hoti hai aur chewing forces ke hisaab se adapt karti hai;
interface max strength

Percussion tone · ISQ > 70 · safe to
restore

Phase 2 – 4 mein ISQ baseline aur uska trend sabse zyada batane wala signal hai: value placement ke baad dip hoti hai aur phir bone handover ke saath

climb karti hai. Wohi dip-then-climb signature successful osseointegration ka clinical fingerprint hai.

4 PHASES
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Crown Kab Lagti Hai? Loading Protocol Ka Faisla
Aapka implantologist kaunsa protocol kyun chunta hai — yeh samajhna zyada important hai sirf protocol ka naam jaanne se. Yahan ‘kab’ se ‘kyun’ zyaada matter

karta hai.

Trick early loading ki definition ko decode karna nahi hai — yeh decode karna hai ki aapke measurements kya dikha rahe hain. ISQ 70 ke aas-paas ho to

‘abhi load’ aur ISQ gir raha ho to ‘aur wait’ — dono valid clinical calls hain.

LOADING
Purana Rule: ‘3–6 Mahine Chhodo’

Decades tak yahi tha — implant ko bilkul alone chhodo. Rule soften hua hai,

khatam nahi hua.

Kab Early Loading Possible Hai

Micro-roughened surfaces bone apposition tez karte hain. Dense bone

mein achhi primary stability wale implants — good insertion torque, high

ISQ, splinted restorations, no parafunction — early ya immediate loading

ke qualify ho sakte hain.

Kab Delayed Protocol Safer Hai

Soft posterior maxillary bone mein conventional delayed protocol hi safer

default rehta hai. Yahan technique modification (jaise osseodensification)

bhi lagti hai.
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Kaun Cheezein Aapka Timeline Badal Deti Hain
Aapki date koi calendar decide nahi karta — bone density, metabolic control aur habits decide karti hain. In variables ko assume nahi, measure kiya jaata hai.

Implantologist ko yeh sab consultation ke din, aapki hi measurement se confirm karna chahiye — aapki file mein likha hona chahiye ki aapke liye 3

mahine ka wait realistic hai ya 6. ‘Har case mein lagbhag 3–6 mahine’ bol ke timeline aapko blind chhod dena sahi clinical practice nahi hai.

TIMELINE
Bone Quality — Ek Hi Jaw Mein Badalti Hai

Anterior mandible famously dense cortical bone hai, primary stability

excellent. Posterior maxilla soft, patli aur cancellous — isi liye upper back

implants aksar wider, longer ya modified technique se lagte hain. Poor

primary stability early phase ka risk hai, kyunki pehle hafton ka micromotion

ban rahi interface ko todta hai.

Diabetes — Sabse Zyada Study Hua Modifier

High blood glucose osteoblast function impair karta hai, basement membrane

thickens, microvascular perfusion ghatata hai, collagen maturation slow hoti

hai. Reviews confirm karte hain ki diabetes mellitus mein osseointegration

impaired ho sakti hai — failure rates general average se upar. Controlled

diabetes automatic contraindication nahi, par ek genuine variable hai jo

surgeon ko maan nahi chahiye — markers jaise HbA1c measure karne chahiye.

Smoking — Doosra Major Factor

Nicotine vasoconstriction karta hai aur oxygen delivery impair karta hai.

Smoking systematically reviewed hai aur early implant failure ka risk factor

consistently report hota hai.

Osteoporosis, Bone Medicines, Radiotherapy

Osteoporosis bone mass aur prognosis ko affect karta hai — definitions abhi

bhi shape ho rahe hain. Long-term bisphosphonate / antiresorptive therapy

mein bone turnover suppressed hota hai aur rare cases mein exposed bone

heal hi nahi karta. Head-and-neck radiotherapy vascularity permanently

badalta hai. In patients ko refuse nahi kiya jaata — alag plan, lambe waiting

periods, closer monitoring.
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Crown Se Pehle Fusion Confirm Kaise Hoti Hai
Osseointegration ek histological term hai — literal ‘direct bone contact’ — ise prove karne ke liye tissue nikalna padta. Practice mein ise combination of objective

measurements se confirm kiya jaata hai, aur isi wajah se implantology decisions aam patients se zyada rigorous lagte hain.

Achhi practice: har follow-up ISQ ko pichle reading se compare karna. Sirf ‘unchanged’ stability — jo badh nahi rahi — khud ek signal hai ki abhi wait

karna hai. Practitioner aapse ‘ab load ya abhi wait’ ka reason share kare, toh timeline clinical judgement lagti hai, koi arbitrary date nahi.

VERIFY
Insertion Torque · Primary Stability

Placement ke time par measure hota hai — batata hai ki implant bone ki

deewaron mein kitna achha engage kar raha hai.

Resonance Frequency Analysis (RFA)

ISQ 1–100 deta hai. 70s — solid 60s — favourable but cautious

below 50 — more time needed

Digital Periapical Radiographs

Baseline aur har review par marginal bone level — implant ke aas-paas dark

radiolucent halo absent hona chahiye.

Periotest & Percussion

Percussion se genuinely fused implant par high, metallic ring aati hai;

fused hone par dull, lower sound.
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Delayed Ya Failed Osseointegration Ke 6 Warning Signs
Zyaadatar implants uneventfully integrate karte hain — published series overall success mid-to-high nineties dikhate hain, early failure sirf kuch per cent. Par failing

implant aksar bilkul dard nahi deta, isliye khamoshi reassurance nahi hoti. Inhe report karein, apni agli appointment wait na karein.

Sabse important clinical point: early failure aksar crown lagane se pehle hi hoti hai — isi liye loading deliberately delay kiya jaata hai, aur isi liye jis patient

ke paas abhi crown nahi laga, uske liye fix ka sabse simple route khula hota hai. Delayed integration ka aam sequence: wait aur re-measure, graft aur graft,
loading protocol badlo, ya hopeless implant ko nikalke bone ko dobara assess karo.

ALERTS
⚠ Dull Ya Painful Percussion

Jahan high metallic ring expected thi, wahan dull ya painful sound.

⚠ Badhti Hui Mobility

Healing cap ya abutment hilne lagi, ya implant ‘shift’ karne jaisa feel ho.

⚠ Crestal Bone Loss

Radiographs par bone gir raha hai, ya visits ke beech dark gap badhta ja

raha hai.

⚠ Bina Rukat Bleeding / Swelling

Site par bleeding, swelling ya sinus tract jo settle nahi hota.

⚠ Falling ISQ Trend

Repeat measurements mein stability gir rahi hai — chahe kuch dard na ho.

⚠ Heavy Grinding (Parafunction)

Bruising jaise habits naye integrate hote interface ki capacity se zyada load

daal sakti hain.

KEY  TAKEAWAYS

Ek Line Mein Poora Guide
Providers chunte waqt ek sawaal poochh lijiye: aap kaunse stability measurements lete hain aur kis interval par. Jo clinic integration monitor karta hai, wahi clinic yeh

bata sakti hai ki wo kyun wait kar rahi hai.

Osseointegration = seedha zinda bone ka titanium se contact,
beech mein koi soft tissue nahi

Wahi term jise Brånemark ne diya — aur isi se pata chala ki implant decades

tak load carry kar sakta hai.

4 properties: biocompatibility, micro-rough surface, hydrophilicity,
mechanical stability

Inhi chaar par titanium ‘apna’ surface banata hai jise body bone samajhta hai.

4 phases, zyaadatar cases mein 3–6 mahine

Clot → woven bone → lamellar remodelling → load ke neeche maturation.

Fusion kabhi assume nahi hoti — measure hoti hai

Insertion torque, RFA/ISQ, percussion aur radiographs — uske baad hi crown

connect hoti hai.

Implant Plan Discuss Karein?
Aapka implant plan ek timeline guess nahi, measurement-driven decision hai. Consultation mein CBCT scan, bone-quality assessment

aur stability-monitoring plan — yeh teeno discuss hote hain. Aapko yeh samajh ke bataya jaata hai ki aapke liye realistic waiting period kya

hoga, kaunsa loading protocol fit hoga, aur kaunse follow-up par ISQ check hoga — har step se pehle, decision ke baad nahi. Kisi aur

clinic ne plan bataya hai to apne existing scans saath le aayein — second opinion milega.
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