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Timeline
~600–700 BCE –
Sushruta (India)

• Cheek and local 
flaps for 
reconstructing lips, 
oral lining, and facial 
defects in the 
Sushruta Samhita.

• Introduced 
principles of flap 
design, skin grafting, 
and wound closure 
— the foundation of 
reconstructive 
surgery.

14th–16th Century 

• the "Italian method" 
using pedicled arm 
flaps for facial 
reconstruction.

• Marked early 
adaptation of flap 
techniques for lip 
and oral soft tissue 
repair in Europe.

1790s–1816

• Reintroduced Indian 
flap techniques 
(forehead and cheek 
flaps) to Western 
medicine.

• Documented use of 
regional flaps for 
oral and facial 
reconstruction.

WWI-WWII

• Advancement of 
intraoral local flaps 
(buccal, tongue, and 
palatal) for defect 
closure.

• Introduction of bone 
grafting for 
mandibular 
reconstruction.

• Development of 
obturators and 
prosthetics for 
palatal and jaw 
defects.

1950s–1960s –
Regional Pedicled 

Flaps

• Pec flap, 
deltopectoral, and 
forehead flaps 
adapted for intraoral 
and mandibular 
defects.

• Allowed closure of 
large oral cavity 
defects and 
restoration of 
swallowing and 
speech.

1970s–1980s –
Microsurgical Era

• Introduction of 
microvascular free 
flaps:

• Radial forearm free 
flap (RFFF) for 
tongue, floor of 
mouth, and buccal 
reconstruction.

• Free fibula flap for 
mandibular 
reconstruction.

• Enabled one-stage, 
functional 
restoration of oral 
cavity with bone and 
soft tissue.

1990s-2000s –
Refinement 

&Functional Focus

• Composite and 
osteocutaneous free 
flaps (fibula, 
scapular, iliac crest) 
widely used.

• Improved aesthetic 
and functional 
outcomes with nerve 
grafting and dental 
implant integration.

• Emphasis on speech 
and swallowing 
rehabilitation.

2010s–Present –
Digital and Precision 

Reconstruction

• Integration of virtual 
surgical planning 
(VSP) and 3D 
printing for precise 
flap shaping and 
mandibular 
alignment.

• Development of 
perforator and 
chimeric flaps (ALT, 
submental, FAMM) 
for targeted defects.

• Use of tissue 
engineering and 
prefabricated flaps
under research.

• Focus on quality of 
life, reduced 
morbidity, and long-
term functional 
success.



600-700BCE: 
Sushruta Samhita 
Suśrutasaṃhitā

Combination of several medical texts and authors and 
considered the foundational text of Ayurvedic medicine

The Sushruta Samhita is mainly known for nasal 
reconstruction, however, many oral reconstructive 
techniques described as well

16th chapter is dedicated to oral pathologies as well as 
acknowledgement of the carcinogenic tendency of betel 
quid

Described cheek and local flaps for reconstructing lips, 
oral lining, and facial defects.

Introduced flap design, skin grafting, and suturing 
principles.

Later re-introduced by Western surgeons as the “Indian 
techniques”





14th–16th Century – Italian 
Innovators

• Developed 'Italian method' using pedicled arm flaps for facial and 
oral/cheek repairs.

• Branca Family (Catania, Sicily)
→ Performed cheek and lip reconstructions using local and arm 
flaps.

• Gaspare Tagliacozzi (Bologna, Italy, 1545–1599)
→ First descrbied the concept of the distant pedicled flap from the 
upper arm
• Published De Curtorum Chirurgia per Insitionem (1597), formalizing flap-based 

reconstruction.
→ His method was difficult to replicate and thus he was ridiculed in public 
satire

• Less commonly used today but consideration in vessel depleted neck 



18th–Early 19th Century — European 
Revival

• Joseph Carpue (England, 1764–1846)
• Adapted Indian flap (forehead) methods; performed the first 

modern rhinoplasty in England (1814)
• Early applications extended to oral and perioral defects.

• Restored Tagliacozzi’s reputation by re-
introducing pedicled techniques

• Karl Ferdinand von Gräfe (Germany, 1787–1840)
→ Developed refinements in local flap reconstruction 
for lips and cheeks, influencing intraoral techniques

• Von Hacker described Wanderlappentransplantation 
(Walking flap transfer)



Quick detour into 
the history of 
tubed flaps

Filatov definitely tubed first - 1916
Ganzer reported tubing in March 1917
Gillies tubed 10/3/1917
Aymard 15 days later
But Gillies didn’t publish til 1920 and Aymard 
got salty that Gillies called it “my method”



Late 19th – Early 20th Century 
— Foundational Oral Techniques

• Harold Gillies (New Zealand/UK, 1882–1960)
• Pioneered tubed flaps, bone grafts, and prosthetics 

for WWI facial/oral reconstruction

• Varaztad Kazanjian (Armenia/USA, 1879–1974)
• “Father of modern plastic and oral surgery”; 

advanced mandibular reconstruction and lip 
repairs, combining bone grafts with prosthetics.



Harold Gillies: 
(6/17/1882 – 9/10/1960) 
• Pioneering otolaryngologist who advanced war-time and post-

traumatic reconstruction during WWI
• Established the “Gillies Hospital” the Queen’s Hospital in Sidcup, 

KENT to treat severe facial injuries of soldiers in WWI
• Developed a team of dentists, maxillofacial surgeons, anesthestists, 

and prosthodontists to  take care of war time facial injuries
• He is credited with many of the techniques we continue to use today 

– bony grafting, tubed flaps, skin grafts, delayed flaps



The dental team: ‘I’ll take the hard tissues. You take the 
soft part.’ – attributed to Kesley Fry

• Sir Auguste Charles Valadier 1/12/1871-8/31/1931 
French/American dentist who set up a 50-bed oral 
surgery unit to treat facial injuries that he funded 
himself* 

• Pioneered the use of bone grafting, splinting, and 
wound irrigation

• Sir William Kesley Fry 3/18/1889-10/26/1963
• Developed airway management techniques for ppl 

with facial injuries

• Ultimately developed techniques for cleft palate and 
other facial deformities

• Henry Pickerell 8/3/1879-8/10/1956
• Helped pioneer bone/skin/fat grafting, jaw wiring 

(despite no training in the field)

• Helped to develop a facial injuries hospital in NZ at 
conclusion of the war



Varaztad Kazanjian 3/18/1879-10/19/1974

• Armenian descent, escaped to the US during the Armenian genocide

• Worked at a wire mill while learning English and then was accepted to Harvard Dental School 
in 1902

• Was in dental practice when WWI broke out

• Developed interdental fixation using wires and combination of prosthetics and surgery to 
reconstruct soldiers on the front

• Designed the Kazanjian clamp – to conrol arterial hemorrhages, the Kanzanjian button – used 
to immobilize the mandible with dental rubber bands, the Kazanjian splint ofr nasal fractures



Evolution of facial prosthetics: Conceptual history 
and biotechnological perspectives. Int J Maxillofac 
Prosthetics [Internet]. 2021 Apr. 1 [cited 2025 Oct. 
14];4(1):2-8. Available from: https://ij-
mp.com/index.php/ijmp/article/view/14

https://ij-mp.com/index.php/ijmp/article/view/14
https://ij-mp.com/index.php/ijmp/article/view/14
https://ij-mp.com/index.php/ijmp/article/view/14


Surgical discoveries during this time period

James Blundell performs first 
transfusion of human blood

1818

Ether is used for the first time as 
anesthetic

1842

Ether used as anesthetic for 
removal of a neck tumor at Mass 
sGen

1846

Mary Edwards Walker graduates 
from medical school and becomes 
first woman surgeon in America

1855

Joseph Lister first extols the 
concept of cleanliness in surgery as 
well as aseptic technique – uses 
carbolic acid as a microbicide to 
disinfect incisions

1867

Wilhelm Roentgen takes the first X-
rays in Germany

1895

Alexander Fleming discovers 
penicillin – the first antibiotic – first 
human use not til 1941

1928



1940s-1960s: 
Pedicled flap era 

and the 
beginning of the 

microsurgery 
age

• 1917: hotly contested who actually came up with it 
• 1953: John Conley NY,NY – laterally based DP flap
• 1965: Bakamjian: medially based DP flap for 

pharyngoesophageal reconstruction (similar to Aymard 
flap) – Bakamjian did not cite Aymard 

• 1968: Hueston, Melbourne, Australia – included pec 
major as a compound flap

• 1972: Krizek New Haven, CT – cited both Aymard and 
Bakamjian

• 1979: Ariyan, New Haven, CT and Baek NY, NY – both 
described PMMC compound flap. Also described the TAP 
(thoracoacromial perforator flap)

• 1980: PMMC first used for reconstruction of head and 
neck





1970’s-1980’s – the microsurgical era





Free Flap Type First Published Clinical Use First Published Use in Head and Neck

Jejunal Seidenberg et al, 1959 Seidenberg et al, 1959

Greater omentum/gastro-omentum McLean and Buncke, 1972 McLean and Buncke, 1972

Fibula Ueba and Fujikawa,1983 Hidalgo, 1989

Lateral thoracic Boeck and DeConinek, 1975 Baudet et al,1976

Gracilis Harii et al, 1976 Harii et al, 1976
Dorsalis pedis Robinson, 1976 Leeb et al, 1977
Rectus abdominis Holmstrom, 1979 Hasegawa et al, 1994

Iliac crest/deep circumflex iliac artery Taylor et al, 1979 Urken et al, 1989

Latissimus dorsi Maxwell et al, 1979
Watson et al,1979
Bostwick et al, 1979

Fujino et al, 1981

Scapular Gilbert, 1979 Swartz et al, 1986

Radial forearm Yang et al, 1981 Yang et al,1981
Serratus anterior Takayanagi and Tsukie, 1982 Harii et al, 1982

Lateral arm Song et al, 1982 Martloub et al, 1989

Temporoparietal fascia Brent and Byrd, 1983 Brent and Byrd, 1983

Lateral thigh Baek, 1983 Hayden and Deschler, 1999; based on cases 
treated from 1984

Peroneal Yoshimura et al, 1984 Noda et al, 1991

Ulnar forearm Lovie et al, 1984 Lovie et al, 1984; based on cases treated from 
1982

Anterolateral thigh Song et al, 1984 Koshima et al, 1993

Posterior tibial Hwang et al, 1985 Chen et al, 1991



Fibula flap

• Japan and Australia simultaneous development in 1973

• 1983- Chen and Yan first to describe osseocutaneous flap

• Wei et al 1986 – defined the septocutaneous perforators of the peroneal artery

• 1989 – first use by Hidalgo in the mandible and then maxilla in 1994

• 1993 – wide use of osseointegrated implants

• 2009 Hirsch 



Innovative designs



Medial femoral condyle (mfc) 
corticoperiosteal free flap 

• F I R S T  D E S C R I B E D  I N  1 9 9 0  F O R  
O R T H O P A E D I C  R E C O N S T R U C T I O N  B Y  D R .  
K A Z U H I R O  S A K A I

• F I R S T  D E S C R I B E D  I N  E N G L I S H  
L I T E R A T U R E  F O R  O R A L  C A V I T Y  I N  2 0 0 8  
B Y  D R .  M I C H A E L  C H I A R I

• F I R S T  D E S C R I B E D  F O R  M A X I L L A  2 0 0 9  B Y  
D R .  S T E V E N  M O R A N
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