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ABSTRACT

Background: Bleeding during surgery may be a serious clinical problem which will be very
disconcerting to the patient and will have serious consequences. During the course of nearly all kinds
of surgery, blood vessels are going to be disrupted, causing some bleeding. The dentist should be
aware of all techniques of hemorrhage control for various sorts of bleeding episodes —small vessels,
large vessels, oozing, drug-induced, or when an underlying coagulation defect is present. Bleeding
complications can occur in healthy also as systemically compromised patients.

Aim: The aim of the current study is to analyse the awareness and knowledge on the management of
iatrogenic arterial nicking among dental undergraduate students.

Materials and Methods: The study was a cross-sectional questionnaire study. Survey was designed
as a questionnaire in English with 2 sections. Section 1 contained demographics and section 2 had
questions on various techniques on management of arterial injury, which was answered by 150 dental
undergraduate students. All the obtained data were entered on Microsoft excel sheet and analysed
using SPSS by IBM.

Results: From the statistical analysis it is clear that almost 75% of the respondents from final year and
internship were aware of different methods of management and prevention of dental injuries, yet
only minimal number of students from other three years were aware of the methods and procedures
to be followed at each step during dental surgical procedures,

Conclusion: Within the limitations of the current study, it can be concluded that the majority of
dental undergraduate students are aware of different methods of presentation and management of
iatrogenic arterial nicking during dental surgical procedures. In the present study the knowledge on
the methods of management such as mobilisation, deep sutures, burnishing of bone, use of bone
grafting was lacking among first to third year students when compared to students pursuing their
final year and internship

Keywords: Arterial Nicking; Hematoma; latrogenic; Innovative; Surgical procedures

INTRODUCTION

Haemorrhage means the escape of blood from a vessel . Haemorrhage generally indicates extravasation of blood
because of vessel rupture. Blood carries oxygen and nutrients to the tissues and is significant for body functions.
Loss of blood because of any reason beyond a particular point is potentially life threatening and will result in
loss of life.(1,2) The unintentional nicking of the blood vessels (artery or vein) with needle during the injection
of local anaesthesia might leads to effusion of blood into the extravascular spaces with subsequent hematoma
formation.(3) Puncture of vein by needle may or might not result in the formation of hematoma but perforation
of arteries subsequently develop hematoma which rapidly increases in size until treatment is instituted because
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of significantly greater pressure level within the artery. The size of the hematoma also depends upon the density
of the tissues surrounding the vessel. (4,5)

The swelling and discoloration of the involved region usually subsides in 10-15 days. The patient may
additionally experience soreness and trismus. The patient should be advised to take analgesic, avoid any heat
application which could increase the size of the hematoma because of vasodilatation, application of ice
immediately after developing hematoma helps in minimizing the size by vasoconstriction and even have
palliative effect. Ice packs half-hour per hour for the first 24 hours after surgery following which intermittent
hot moist packs are often accustomed to resolve the condition.(4,6) Any dental treatment in the involved region
should be avoided until symptoms and signs resolve. Hematoma places pressure on tissues / wounds, decreases
vascularity and increases tension on the injuries edges and also acts as culture media potentiating the event of a
wound infection so antibiotic therapy should be prescribed if the hematoma is large. To prevent formation of
hematoma during any nerve block, thorough knowledge of normal anatomy of that specific region is extremely
important. The injection techniques are often modified as dictated by the patient’s anatomy. The chance of
hematoma formation during posterior superior nerve block is highest followed by the inferior alveolar nerve and
mental/incisive nerve block. To attenuate the chance of hematoma formation, use of a short needle and
minimum number of needle penetration into tissues should be considered.(7)

Trigeminal nerve injury is one of the most problematic consequences of dental surgical procedures with major
medico-legal implications.(8) The incidence of lingual nerve injury has remained static within the UK over the
last 30 years. However, the incidence of inferior alveolar nerve injury has increased, this being because of
implant surgery and endodontic therapy.(9) latrogenic injuries to the third division of the trigeminal remain a
standard and complicated clinical problem(10). Altered sensation and pain in the orofacial region may interfere
with speaking, eating, toothbrushing and drinking. Usually after oral rehabilitation, the patient expects and
experiences significant improvements, not only regarding jaw function, but also in reference to dental, facial,
and even overall body image. Thus these injuries have a big negative effect on the patient’s quality of life and
therefore the iatrogenesis of those injuries cause significant psychological effects.(11,12)

The incidence of implant-related inferior alveolar nerve (IAN) nerve injuries vary from 0-40%.(13) Of
edentulous patients, 25% present with a degree of altered IAN function, thus reinforcing the rules on the need of
pre-operative neurosensory evaluation. Great care must be taken when selecting the patient and possible sites for
implant placement. Appropriate radiographic evaluation of the implant site is indicated.(14) Harris et al (15)
have reported explicit recommendations for pre-operative radiographic evaluation before placement of implants.
Cone beam CT scanning, now introduced to several specialist practices and dental hospitals, will provide low
radiation dosage and improved imaging for planning implant treatment. If there's an inferior alveolar arterial or
venous bleed, it's going to be advisable to not place the implant and to attend 2-3 days to ensure no nerve
damage has occurred then place the implant in granulation tissue, which shouldn't compromise the success of
the implant.(16) However, there is no evidence to support this practice yet. If a nerve injury is suspected, the
clinician should perform a basic neurosensory examination of the neuropathic area and ascertain whether the
patient experiences pain, altered sensation or numbness and document the results within the day of surgery
(when the consequences of the anaesthetic should have worn off ). An easy phone Call 6 hours post surgery will
enable the surgeon to determine from the patient whether the analgesic effects of the local analgesia have worn
off and if neuropathy is present.(17) Our team has extensive knowledge and research experience that has
translated into high quality publications(18,19),(20-22),(23-38)

.In this research we are studying and analyzing the knowledge on the management of iatrogenic arterial nicking
during dental surgical procedures among dental undergraduate students.

MATERIALS AND METHODS

The present study was a cross sectional questionnaire study that was carried out to assess the knowledge on the
management of iatrogenic arterial nicking during dental surgical procedures among dental undergraduate
students. A total of 150 subjects participated in the study of 30 students from each year of study, | year till
internship. The survey period extended for a period of 20 days in April 2019. The study involved completion of
a predesigned questionnaire that had questions on Causes of bleeding during implant placement, the length of
implant that can cause perforation, methods on prevention of iatrogenic nicking of arteries and questions related
to the management of the same. The study subjects consisted of undergraduate dental students of all years.
Dental students from 1st year till CRRI available at the time of study were included in the study while students
pursuing other courses were excluded from the study.

Structure of the questionnaire

The study involved completion of a predesigned questionnaire containing 2 sections. Section | includes
demographic characteristics like age, gender, course and year of study of the participants. Section two had
questions on prevention, causes and management of iatrogenic arterial nicking in dental surgical procedures. 13
questionnaires, which had been designed based on the primary objective of the study, were used. The
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questionnaire was prepared in English . The participants were asked to put the responses in a questionnaire. The
Data was Shortlisted according to the year of study, data recorded in excel and was subjected to statistical
analysis in SPSS by IBM.

RESULTS AND DISCUSSIONS

From the statistical analysis, it is evident that most of the interns and final year dental undergraduate students
had a decent knowledge on management of iatrogenic arterial nicking during oral surgical procedures when
compared to students of other years. Only 50% of the students from | year were aware of the term iatrogenic
arterial nicking, while 100% of students from final year and internship were aware of the term iatrogenic arterial
nicking (Figure 1). With regard to the cause of bleeding during implant placement in the mandibular region, the
maximum number of students from final year (80%) and internship (90%) have answered correctly to be due to
perforation of lingual plate and Damage of sublingual artery (Figure 2). 100% of students from internship were
aware of the fact that implants of length 15mm or more can cause lingual perforation (Figure 3). 100% of
interns were aware of the fact that direct ligations are the best method to control hemorrhage intra operatively in
the mandible (Figure 4). Yet almost 50% of the students from final year and internship were not aware of
embolisation of arteries to be the minimally invasive method to minimise blood loss (Figure 5). 100% of the
students pursuing their internship were aware of the methods to manage hemorrhage from bony canals such as,
the use of anaesthetic spray, burnishing the bone and use of bone grafting (Figure 6). Also, 100% of the students
doing their internship were aware that deep ligation, direct sutures and flap adaptation to be definitive Methods
to control arterial bleeding intra operatively (Figure 7). Most of the students from internship and final year were
aware of the Methods such as the use of CBCT and digital palpation of anatomical landmarks prior to flap
elevation to avoid arterial nicking during implant placement or other oral surgical procedures (Figure 8). 73% of
students from internship were aware of the fact that securing airway to be the initial and foremost important step
in controlling intra operative complications (Figure 9). 80% of students from internship were aware about the
use of angiography and CT with contrast in identifying the source of hemorrhage (Figure 10).

Are you aware of the term latrogenic arterial nicking?

AWARENESS

W ves
Eno

NO. OF RESPONSES

I'YEAR Il YEAR Il YEAR I YEAR
YEAR OF STUDY

[NTERM

Figure 1: Bar chart showing the response of dental students for the question on awareness of the
term iatrogenic arterial nicking. Yes is represented in blue and no in green. The X axis represents
the year of study of respondents and the Y axis scale shows the total count of responses. It is
evident from the graph that 100% of students from final year and internship were totally aware of
it.
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What are the Causes of bleeding during implant placement in mandibular region?
CAUSES

Damage to sublingual artery
Perforation of lingual plate
o Both A anc B

304

209

NO. OF RESPONDENTS

Il YEAR Il YEAR I YEAR INTERM
YEAR OF STUDY

Figure 2: Bar chart showing the response of dental students for the question on causes of bleeding
during implant placement in the mandibular region. Option A (damage to sublingual artery) is
represented in blue, option B ( perforation of lingual plate) in green and option C (both A and B) is
represented in cream colour. The X axis represents the year of study of respondents and the Y axis
scale shows the total count of responses. It is evident from the graph that the maximum number of
students from final year (80%) and internship (90%) have answered correctly to be due to
perforation of the lingual plate and Damage of sublingual artery.

What would be the Length of implant that can usually cause perforation?

LEMGTH

I 10mm
Il 15 mm or more

307
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NO. OF RESPONDENTS

I 'YEAR Il YEAR: Il YEAR IV YEAR INTERM
YEAR OF STUDY

Figure 3: Bar chart showing the response of dental students for the question on the length of
implant that can cause perforation of lingual canal. Option A (10mm) is represented in blue,
option B (15mm or more) in green). The X axis represents the year of study of respondents and
the Y axis scale shows the total count of responses. It is evident from the graph that 100% of
students from internship were aware of the fact that implants of length 15mm or more can cause
lingual perforation.
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Best method to control hemorrhage intra operatively in mandible

NO. OF RESPONDENTS

I YEAR Il YEAR II'YEAR IV YEAR INTERN
YEAR OF STUDY

METHODS

M Bimanual Pressure
B Surgical Drainage
CDirect Sutures

Figure 4: Bar chart showing the response of dental students for the question on intra operative
management of hemorrhage in the mandible. Option A (bimanual pressure) is represented in
blue, option B (surgical drainage) in green and option C (direct sutures) is represented in cream
colour. The X axis represents the year of study of respondents and the Y axis scale shows the total
count of responses. It is evident from the graph that 100% of interns were aware of the fact that
direct ligations are the best method to control hemorrhage intra operatively in the mandible.

Are you aware that embolisation of damaged artery is minimally ilvasive and minimise the blood loss?

257

NO. OF RESPONDENTS

I YEAR I YEAR IV YEAR INTERN
YEAR OF STUDY

EMBOLISATION

W vEs
[ s]

Figure 5: Bar chart showing the response of dental students for the question on awareness on
embolistion to be a minimally invasive technique to minimise blood loss. Yes is represented in
blue and no in green. The X axis represents the year of study of respondents and the Y axis scale
shows the total count of responses. It is evident from the graph that only 50% of the students from
final year and internship were aware of embolisation of arteries to be the minimally invasive

method to minimise blood loss.
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Management of hemorrhage from bony canal
MANAGEMENT

[l ~naesthetic spray
B Burnishing the bone
C] Bone Graft

W Al the above

207

NO. OF RESPONDENTS

I 'YEAR I YEAR Il YEAR IV YEAR INTERN
YEAR OF STUDY

Figure 6: Bar chart showing the response of dental students for the question on management of
hemorrhage from bony canal. Option A (use of anaesthetic spray) is represented in blue, option B
(burnishing the bone) in green, option C (use of bone graft) is represented in cream colour and
option D (all the above) is represented in purple. The X axis represents the year of study of
respondents and the Y axis scale shows the total count of responses. It is evident from the graph
that 100% of the students pursuing their internship were aware of the methods to manage
hemorrhage from bony canals such as, the use of anaesthetic spray, burnishing the bone and use
of bone grafting.

Definitive methods to control arterial bleeding intra operatively
MANAGEMENT

M Direct ligation
EDeep sutures
O Flap adaptaion
M 2l the above

30

207

NO. OF RESPONDENTS

I YEAR Il YEAR I YEAR IV YEAR INTERN
YEAR OF STUDY

Figure 7: Bar chart showing the response of dental students for the question on definitive methods
on controlling arterial bleeding intra operatively. Option A (direct ligation) is represented in blue,
option B (deep sutures) in green, option C (flap adaptation) is represented in cream colour and
option D (all the above) is represented in purple. The X axis represents the year of study of
respondents and the Y axis scale shows the total count of responses. It is evident from the graph
that 100% of the students doing their internship were aware that deep ligation, direct sutures and
flap adaptation to be definitive Methods to control arterial bleeding intra operatively.
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Prevention of arterial nicking per operatively Can be done using

o - E PREVENTION

CTICECT
Digital palpation of
anatomical areas prior to
N flap elevation
[H Both A and B

204 1

NOQ. OF RESPONDENTS

LIy I

I 'YEAR Il YEAR I YERR I YEAR INTERN
YEAR OF STUDY

Figure 8: Bar chart showing the response of dental students for the question on preventive
methods to avoid arterial nicking. Option A (use of CT/CBCT) is represented in blue, option B
(Digital palpation) in green and option C (both A and B) is represented in cream colour. The X axis
represents the year of study of respondents and the Y axis scale shows the total count of
responses. It is evident from the graph that most of the students from internship and final year
were aware of the Methods such as the use of CBCT and digital palpation of anatomical landmarks
prior to flap elevation to avoid arterial nicking during implant placement or other oral surgical
procedures

Initial and very significant step in controlling intra operative complication
INITIAL STEP

Il Securing airway
Il Mairtaing circulation
|| Astringent spray

257

207

NO. OF RESPONDENTS

| YEAR Il YEAR: I YEAR IV YEAR INTERN
YEAR OF STUDY

Figure 9: Bar chart showing the response of dental students for the question on initial step in
controlling intra operative complication. Option A (securing the airway) is represented in blue,
option B (maintaining circulation) in green and option C (use of astringent spray) is represented
in cream colour. The X axis represents the year of study of respondents and the Y axis scale shows
the total count of responses. It is evident from the graph that 73% of students from internship
were aware of the fact that securing airway to be the initial and foremost important step in
controlling intra operative complications.
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Methods to identify the source of hemorrhage

METHODS

——  [M &ngiography
I CT with contrast
CIBoth A and B

257

154
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NO. OF RESPONDENTS

5

I YEAR I YEAR Il YEAR I YEAR INTERN
YEAR OF STUDY

Figure 10: Bar chart showing the response of dental students for the question on methods to
identify the source of hemorrhage. Option A (angiography) is represented in blue, option B (use of
CT with contrast) in green and option C (both A and B) is represented in cream colour. The X axis
represents the year of study of respondents and the Y axis scale shows the total count of
responses. It is evident from the graph that 80% of students from internship were aware about
the use of angiography and CT with contrast in identifying the source of hemorrhage.

In the current study, for all the questions asked to analyse the knowledge and awareness on the management of
iatrogenic arterial nicking during surgical procedures, dental undergraduate students pursuing their final year
and internship had a better knowledge and awareness when compared to the students from other subsequent
years of study.

The lingual nerve and inferior alveolar nerve injuries are similar and that lingual nerve injuries in association
with lingual access third molar surgery are mainly temporary, with 88% of lingual nerve injuries resolving in the
first 10 weeks post surgery. In contrast, the IAN is at more risk from a variety of dental procedures and the IAN
is contained within a bony canal, predisposing it to ischaemic trauma and subsequent injury.(39) This may also
result in a higher incidence of permanent damage for inferior alveolar nerve injuries. The Causes of inferior
alveolar nerve injury include: Local anaesthetic injections; Third molar surgery; Implants; Endodontics;
Ablative surgery; Trauma; and Orthognathic surgery. The inferior alveolar nerve (IAN) neuropathy related to
third molar surgery or inferior dental block injections (IDBs) is usually temporary but can persist and become
permanent (at 3 months).(40) There are rare reports of resolution of implant-related IAN neuropathies over 4
years, but these do not comply with normal reports of peripheral sensory nerve injuries. Many authors
recommend referral of injuries after 6 months, but this may be too late for many other peripheral sensory nerve
injuries. We now understand that, after 3 months, permanent central and peripheral changes occur within the
nervous system, subsequent to injury, that are unlikely to respond to surgical intervention. (41)

The management will depend upon the mechanism and the duration of the nerve injury. Many injuries have
limited benefit from surgical intervention and should be managed symptomatically using medication or
counselling. Immediate intervention is required for endodontic, implant and third molar-related nerve injuries
and immediate referral is suggested for all cases.

Limitations of this study include Geographic limitation as predominantly South Indian population of dentists
were only considered, and was a Unicentric study with few Incomplete and unclear data. The Future scope of
this study will yield a better and more accurate result when different ethnic populations are considered.

CONCLUSIONS

Within the limitations of the current study, it can be concluded that the majority of dental undergraduate
students are aware of different methods of presentation and management of iatrogenic arterial nicking during
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dental surgical procedures. In the present study the knowledge on the methods of management such as
mobilisation, deep sutures, burnishing of bone, use of bone grafting was lacking among first to third year
students when compared to students pursuing their final year and internship . Since the protocol and techniques
for dental surgery differ, students tend to get misguided. Further CDE programmes can be conducted to raise
awareness among dental students about the different methods of management and prevention of iatrogenic
arterial nicking during dental oral procedures.
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