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The Anatomic Structure of the Inferior
Alveolar Neurovascular Bundle in the

Third Molar Region
M. Anthony Pogrel, DDS, MD, FRCS,*

David Dorfman, DDS, MD,† and Heshaam Fallah, DDS, MD‡

Purpose: The arrangement of the structures within the inferior alveolar neurovascular bundle has not
been clearly defined. Because this could be of importance in surgery involving the inferior alveolar canal,
a study was undertaken.

Materials and Methods: The inferior alveolar neurovascular bundle was dissected from 8 cadaveric
mandibles and examined for the arrangement of the inferior alveolar artery, vein, and nerve. Histologic
sections were taken for examination, and simultaneously, the bundle was exposed as part of a clinical
surgical procedure for a marginal resection of the mandible.

Results: All 3 studies confirm that the inferior alveolar vein lies superior to the nerve and that there are
often multiple veins. The artery appears to be solitary and lies on the lingual side of the nerve, slightly
above the horizontal position. This position appeared to be consistent in all cases.

Conclusions: Knowledge of the arrangement of the inferior alveolar artery vein and nerve within the inferior
alveolar canal can be of importance in surgical procedures that may involve these structures. Dentoalveolar surgery,
implant-related surgery, and surgery for trauma or pathology could involve these structures.
© 2009 American Association of Oral and Maxillofacial Surgeons
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he neurovascular bundle occupying the inferior al-
eolar canal contains the inferior alveolar nerve, the
nferior alveolar artery or arteries, and the inferior
lveolar vein or veins. However, the precise location
f these structures in relation to each other does not
ppear to have been determined, and because this
ay be of some importance in wisdom tooth and

mplant-related procedures, we believed it appropri-
te to perform an anatomic study.

aterials and Methods

Eight hemimandibles from preserved human cadav-
rs were harvested from the School of Dentistry Gross

eceived from the Department of Oral and Maxillofacial Surgery,

niversity of California, San Francisco, San Francisco, CA.

*Professor and Chairman.

†Chief Resident.

‡Chief Resident.

Address correspondence and reprint requests to Dr Pogrel: De-

artment of Oral and Maxillofacial Surgery, University of California

an Francisco, Box 0440, Room C522, 521 Parnassus Ave, San

rancisco, CA 94143-0440; e-mail: tony.pogrel@UCSF.edu

2009 American Association of Oral and Maxillofacial Surgeons

278-2391/09/6711-0020$36.00/0
noi:10.1016/j.joms.2009.06.013

2452
natomy Laboratory, University of California, San
rancisco. The buccal plate was removed from the
andibular angle and body region, exposing the infe-

ior alveolar neurovascular bundle from the lingula
rea to the mental foramen. After the gross relation-
hip of the bundle was exposed, the vein, artery, and
erve were separated and identified to determine
heir exact orientation in the canal. The mandibular
hird molar region received the most attention.

Anatomic cross sections were prepared from the
hird molar regions for histologic examination to fur-
her identify histologically the relationship of the ves-
els.

Intraoperatively, during a marginal mandibular re-
ection for management of an ameloblastoma, the
ight inferior alveolar nerve was deroofed in a patient,
nd the undisturbed contents of the inferior alveolar
eurovascular bundle in the third molar region were
bserved and photographed. These were compared
ith the cadaveric and histologic specimens.

esults

In all 8 preserved cadaveric hemimandibles, the
eurovascular bundle could be clearly identified.
hen the contents of the bundle were dissected out,

t was clearly possible to identify the artery, vein, and

erve. In all cases the vein lay on top of the nerve in
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he 12-o’clock position. In all cases the artery ap-
eared on the lingual side of the nerve in approxi-
ately the 9:30 position when the right inferior alve-

lar bundle was viewed posteriorly (Fig 1). There did
ot appear to be any change in the relationship from
he lingula to the mental foramen region.

When the histologic specimen was examined (Fig
), the relationship observed in Figure 1 was con-
rmed, and it appeared that the artery was a single
essel. In contrast, although the vein appeared to be
single vessel on gross anatomic examination, histo-

ogically, there were actually a number of veins, usu-
lly between 3 and 5.

Figure 3 shows the intraoperative photograph of
he patient having a marginal mandibular resection
arried out and again confirms the arrangement of the
eurovascular bundle with the vein lying superiorly
nd the artery lying lingual to the vein in close rela-
ion to the nerve.

iscussion

Although standard anatomic textbooks and dissec-
ion manuals clearly state that the inferior alveolar
anal contains a neurovascular bundle consisting of
he artery, vein, and nerve, their exact relationship to
ach other does not appear to have been previously

IGURE 1. Gross anatomic specimen with contents of inferior
lveolar canal dissected out. The vein (V) lies superiorly on top of

he nerve (N), whereas the artery (A) lies on the lingual side of the
erve in the 9:30 position as viewed from behind on the right side.
ogrel, Dorfman, and Fallah. Inferior Alveolar Neurovascular
undle. J Oral Maxillofac Surg 2009.
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escribed in the English language.1 Statements have
een made in the literature that during implant inser-
ion, if the roof of the inferior alveolar canal is
reached, bleeding may occur, but if insertion is

IGURE 3. The inferior alveolar canal deroofed as part of a marginal
andibular resection showing neurovascular vessels in third molar

egion. The vein (V) lies superiorly, and the artery (A) lies lingually and
uperiorly. The inferior alveolar nerve (N) lies below.

IGURE 2. Histologic examination of specimen from right third molar
egion as seen from behind showing inferior alveolar canal contents.
he vein (V), lying superiorly, consists of a number of venules, whereas
he artery (A), lying lingually, contains only a single vessel. The nerve
N) itself consists of around 16 fascicles at this point. (Hematoxylin and
osin; original magnification �40.)

ogrel, Dorfman, and Fallah. Inferior Alveolar Neurovascular Bun-
le. J Oral Maxillofac Surg 2009.
ogrel, Dorfman, and Fallah. Inferior Alveolar Neurovascular Bun-
le. J Oral Maxillofac Surg 2009.
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alted at this point, damage to the nerve can be
voided.2 This implies that contact with the vessel
ccurs before contact with the nerve. Similarly, dur-

ng third molar removal, if there appears to be an
ntimate relationship between the inferior alveolar
essels and the third molar, it is stated that arterial
leeding may be observed on removal and that often
his will be accompanied by inferior alveolar nerve
amage.3 This implies that the artery and nerve are
amaged together.
The results of this study would tend to confirm the

reviously mentioned findings in that on gross exam-
nation of preserved cadavers, on histologic examina-
ion, and in a live human subject, contact with the
ein could be made before contact was made with the
erve and could result in venous oozing. Similarly,
ecause the artery appears to lie lingual to the nerve,

t would be most usual for both to be damaged to-
ether, during either implant insertion or third molar
emoval, or other dentoalveolar surgery, which would

esult in venous and arterial bleeding. Similarly, one
ould envisage a situation where only the artery was
ffected if surgery was being carried out on the lin-
ual side of the neurovascular bundle, for example, an
mplant insertion that was being attempted lingual to
he neurovascular bundle. The results of this study
ay be of help to surgeons who operate around the

nferior alveolar neurovascular bundle.

cknowledgments

The authors gratefully acknowledge the help of Richard C.K.
ordan, DDS, PhD, Professor and Chair of Oral Pathology, Univer-
ity of California, for preparing the slide seen in Figure 3.

eferences
. Li N, Zhao B, Tan C: Intramandibular course and anatomic

structure of the inferior alveolar nerve canal. Zhonghua Kou
Qiang Yi Xue Za Zhi 36:446, 2001 (in Chinese)

. Flanagan D: Important arterial supply of the mandible, control of
an arterial hemorrhage, and report of a hemorrhagic incident.
J Oral Implantol 29:165, 2003

. Kipp DP, Goldstein BH, Weiss WW Jr: Dysesthesia after mandib-
ular third molar surgery: A retrospective study and analysis of

1,377 surgical procedures. J Am Dent Assoc 100:185, 1980


	The Anatomic Structure of the Inferior Alveolar Neurovascular Bundle in the Third Molar Region
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	References


