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The percent of dental offices offering sedation dentistry via an IV sedation mode has slowly 
increased over the past decade. Yet, there has been a massive increase in practitioners utilizing 
patient blood products for regenerative procedures over the same time frame and this appears 
to be continuing unabated.  
 
Dentists do not receive training in phlebotomy at the undergraduate level and some post 
graduate programs (Periodontal and Oral Surgery) do provide training in these skills. 
Phlebotomy training is growing in availability but that doesn't guarantee the practitioner will take 
the time to be properly trained before attempting venipuncture on a patient. Yet, even a 
practitioner skilled in phlebotomy can have issues patient to patient in locating the appropriate 
vessel to use for venipuncture. Identification of the vessel that will undergo venipuncture makes 
the process more comfortable for the patient as fewer "sticks" are needed to draw blood or 
insert an IV line. But, also decreases potential complications that can occur both problematic in 
the short-term and those that may be lasting in the long-term. 
 
Phlebotomy complications 
Several complications have been reported with venipuncture that range from mild issues to 
some that may be severe.1   
 
Hematoma, is the most common complication reported in phlebotomy. This results when the 
needle either passes through the vessel or tears the side of the vessel resulting in bleeding at 
the sight under the skin.  Additionally, blood can leak out of the vein and under the skin as the  
venipuncture needle is withdrawn if adequate pressure is not applied. The result can cause 
discomfort and pain, complicating further collections from that site. When a hematoma is noted 
during phlebotomy, the needle should be removed and pressure applied to the site for a 
minimum of 3 minutes. The site should be checked after that time frame to verify the hematoma 
has stopped forming. Should the hematoma demonstrate it is still enlarging (bleeding is 
continuing) additional pressure should be applied for another 3 minutes and rechecked. When 
you are able to verify bleeding has stopped a bandage/gauze with tape is placed the patient 
informed to keep it in place till the following day and return for evaluation or referral to their 
primary care physician. Should bleeding continue, a tourniquet should be applied and the 
patient will need to be transported to the ER for further management. Hematomas can be mild in 
distribution in the area (Figure 1) to more severe (Figure 2). 
 
The appearance of a hematoma can be troubling for the patient and that concern increases on 
the patients part with larger hematomas. The patient should be advised that it will take time 
(days to a week or more) for the hematoma to resolve and some soreness is to be expected in 
the area during that healing period. If the patient is able to take aspirin, periodic doses will help 
manage any residual pain associated with the hematoma and will also break down the 
hematoma faster. Patients on daily blood thinners will be more prone to hematoma formation 
due to decreased clotting ability.  The patient should not be dismissed or left alone in the 
treatment room until it can be confirmed bleeding has stopped for a period of time. 
 
A thrombus may be noted in some patients related to insufficient pressure being placed on the 
site following needle withdrawal. (Figure 3) When these occur they are small definitive area of 
blood accumulation under the skin unlike a hematoma that is more diffuse in appearance. 
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Petechiae may be noted in some patients, which are tiny red spots from capillaries rupture 
related to the  tourniquet being left too long. These petechiae may be due to coagulation 
problems or abnormalities.2 
 
Failure to identify an artery from a vein prior to venipuncture can lead to accidental arterial 
puncture. If blood pulses into the collection system or fills the collection tubes rapidly and is 
bright red, an artery has been punctured. If no hematoma is forming and the patient is not under 
any noted duress, continue the collection without the tourniquet and than apply pressure for a 
minimum of 5 minutes. The site is checked prior to applying a bandage to ensure the artery has 
sealed and notify the patient to leave the bandage for an hour and not to use the arm for lifting 
any thing over 5 pounds for the day. The patient should not be left alone in the treatment room 
or dismissed from the office until it is confirmed that bleeding has stopped for a period of time. 
The patient should be informed there may be more discomfort at the site than if the draw was a 
venipuncture draw.  
 
Among complications associated with phlebotomy, nerve injury is relatively rare, but is 
potentially serious and often results in malpractice lawsuits.3 Nerves in the antecubital fossa 
classically lie on a plane just beneath, and in close proximity to, the veins, making them 
susceptible to injury during venipuncture.4 Pain may result should a nerve be accidently 
encountered with the needle and can potentially cause nerve damage.5 Since nerves run close 
to and adjacent to veins and arteries, there is some risk a nerve maybe pierced by a needle 
during blood collection. Inappropriate sites or excessive needle probing may lead to nerve 
damage.6 Evidence at the time of the procedure suggests a difficult (multiple attempts to find the 
vein), traumatic or septic phlebotomy (formation of a hematoma or rarely an abscess) are the 
most common causes of nerve issues during venipuncture.7 Its incidence is between 1 in 21,000 
and 1 in 26,000 venipunctures.8, 9 Most of the these injuries resolve spontaneously, but chronic 
disabling deficits have been described (1 in 1.5 million phlebotomies), but permanent damage 
has been reported in as many as 87% of patients who required care by pain management 
specialists.10 Hematoma formation is present at the site in 24% of patients with venipuncture-
related nerve injuries, suggesting some degree of puncture trauma. However the majority of the 
time hematomas are absent. 
 
Patient may feel sharp electric tingling if a nerve is hit. The patient will complain of feeling an 
electric shock going up his/her arm as the needle contacts or pierces the nerve. When this is 
encountered, immediately remove the needle from the patient’s arm and put pressure on the 
site.11 Ask the patient if the sensation has stopped, you may attempt to redraw at another site if 
the patient is willing. Explain to the patient that a nerve was touched by the needle and that was 
what they felt. The patient should be informed should any numbness, weakness, or shocking 
sensations at the site presents they need to contact you immediately for further management 
which may include referral to an appropriate specialist.   
 
Selecting the venipuncture site: 
The predominate site for placing an IV line or drawing blood is the anterior area of the elbow 
referred to as the antecubital fossa. This area has vessels close to the surface and minimal 
muscle over the site that could hamper venipuncture. Three veins run through this area that are 
ideal for venipuncture due to their location as well as diameter. 
 
Understanding the anatomy of the arm will prevent potential complications during venipuncture 
and make the process more comfortable for the patient and less stressful for the practitioner 
performing the venipuncture. The antecubital fossa and its surrounding area have a number of 
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vessels and nerves coursing through the tissue, some that are sought, others to be avoided. 
(Figure 4) The aim is to enter a vein and avoid the arteries and nerves. The brachial artery runs 
toward the antecubital fossa and then divides into two arteries and runs deeper then the veins. 
The median nerve follows the brachial artery as it courses down the arm through the antecubital 
fossa.  The goal of venipuncture either for phlebotomy or to place an IV line is to enter one of 
the veins on this region without damaging that vessel or adjacent structures.  
 
The median cephalic vein (MCV), is the first choice for venipuncture and is a well anchored vein 
that is usually large and prominent. Few problems are encountered with this vessel as few 
nerves lie close to this in the antecubital fossa. The second choice for venipuncture is the 
cephalic vein (CV) this lies on the medial aspect of the arm in the antecubital fossa and is 
usually a well anchored vessel which may lie close to the surface. The third choice is the basilic 
vein (BV) which lies on the lateral aspect of the antecubital fossa. This vessel in many patients 
may not be well anchored and may roll when venipuncture is attempted making it difficult to 
access with the needle. Four basic variations have been typed for vein distribution in the 
antecubital area and these can vary patient to patient. (Figure 5) 
 
Visualization of the veins is critical to accurate venipuncture and can be challenging in some 
patients. Skin tone (complexion) can make venipuncture more difficult in those patients with 
darker complexions as this blocks visualization of the underlying vessels. Patients may also 
present with thicker skin which will also increase vein identification as well as those patients with 
hairier arms.  These all tend to mask what is below the surface increasing the chances of 
multiple sticks to get the needle into the appropriate vein and increase the potential of entering 
an artery or nerve.  
 
Veinlite LED+: 
Illumination of the area has been proven to increase accurate venipuncture and decrease 
potential complications.  The Veinlite LED+ (Translite LLC, Sugar Land, TX) is a hand-held 
battery powered transillumination device for visualizing veins and superficial blood vessels using 
side-transillumination, which uniformly illuminates a small region of skin and subcutaneous 
tissue without any shadow areas. (Figure 6) The shadow-free side-transillumination technique 
allows better visualization of veins than other transillumination methods. The LEDs emit light 
with the optimal wavelength for highlighting the contrast between the venous blood vessels and 
surrounding tissue. The device has two sets of lights, orange and red to aid in patients of 
different skin tones or those with thicker skin and deeper vessels. The orange light works well in 
patients with superficial veins on fair tone skin. (Figure 7) The red light is suited for deeper veins 
or patients with darker pigmented skin tones. (Figure 8) Both color lights may be used together 
should one alone not adequately help illuminate the veins sought. (Figure 9) Single use 
disposable covers are available to maintain hygiene patient to patient. (Figure 10) 
 
Before using the Veinlite LED+ a disposable cover is placed over the device to maintain hygiene 
from patient use to patient use. The Veinlite LED+ is then placed against the patient’s skin with 
the LED side in direct contact with the skin and the led light is activated by pushing the button 
on the side of the unit. Gentle pressure is applied to maintain optimal skin contact and move the 
device over then area until a dark line appears in the illuminated field, this is a vein.  Once a 
suitable vein has been identified, rotate device 90˚ so that it is parallel to vein. Apply gentle 
pressure on the Veinlite LED+ to secure the vein, pushing back slightly to stretch the skin and 
provide traction. Insert the needle into the vein, through the opening of the device. Once 
venipuncture has occurred the device may be removed from the arm. Following use, the 
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disposable cover is removed and discarded, the unit is then wiped with a medically approved 
germicidal wipe. 
 
Veinlite LED+ incorporates a rechargeable battery and a low battery level indicator light 
illuminates when the battery charge level has fallen to approximately 5% of the full battery 
charge. The rechargeable lithium ion battery is capable of approximately 500 charging cycles or 
three years of use before it requires replacement. When the battery requires replacement this 
can be done in-office and does not require sending the unit back to the manufacturer.  
 
Challenging venipuncture cases: 
As stated venipuncture in some patients due to skin tone or skin thickness can be a challenge. 
Patients with medium tone complexion (hispanics, african americans or those of middle eastern 
decent) will make visualization of the underlying veins more difficult increasing the potential for 
complications such as hematoma formation or multiple sticks to enter the vein.  
 
A female patient of medium skin tone presented for phlebotomy and the veins were not easily 
discerned. (Figure 11) Veinlite LED+ using the red light was able to identify the median cubital 
vein. (Figure 12)  A male patient with a fairly hairy arm and medium skin tone presented for 
phlebotomy. (Figure 13)  The cephalic vein was identified using the orange light (Figure 14) and 
the median cubital vein using a combination of the orange and red lights (Figure 15). A female 
patient presented for phlebotomy with a dark skin tone a well as thicker skin and some keloid 
formation in the area to undergo phlebotomy. (Figure 16) The median ante brachial vein was 
identified using the red light. (Figure 17) 
 
 

Conclusion: 
Venipuncture can be challenging in some patients increasing the potential for complications 
such as hematoma formation or nerve damage. Additionally, the more stick attempts made to 
enter the vein the higher the potential for complications as well as increased discomfort and 
stress for the patient and practitioner.  The Veinlite LED+, is a simple handheld device that 
improves visualization of the veins decreasing potential issues with venipuncture.  
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Figures: 

 
Figure 1: Hematoma at site that blood had been drawn two weeks before.  
 

 
Figure 2: Severe hematoma following phlebotomy.  
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Figure 3: Thrombus related to insufficient pressure on site following withdrawal of the needle. 
 

 
 

Figure 4: Vessels and nerves of the antecubital area and their proximity to each other.  
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Figure 5: Variation in venous distribution in the antecubital area are divided into four basic types 
of distribution. (CV = cephalic vein, BV = basilic vein, MCV= median cubital vein and MABV = 
median ante brachial vein) 
 

 
Figure 6: Veinlite LED+ unit. 
 

 
Figure 7: Orange light illuminated in the Veinlite LED+. 
 

 
Figure 8: Red light illuminated on the Veinlite LED+. 
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Figure 9: Orange and red lights illuminated on the Veinlite LED+. 
 

 
Figure 10: Disposable cover on the Veinlite LED+. 
 

 
Figure 11: Patient with medium complexion making vessel identification challenging. 
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Figure 12: Vessel identified with Vienlite in patient with medium complexion.  
 

 
Figure 13: Patient with very hairy arm and medium complexion.  
 

 
Figure 14: Vessel identified in patient with hairy arm and medium complexion. 
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Figure 15: Vessel identified with the Veinlite in patient with medium complexion and hairy arm. 
 

 
Figure 16: Dark complexion with skin alteration (keloid) making vessel identification challenging. 
 

 
Figure 17: Vessel identified with the Veinlite on patient with dark complexion and skin changes 
that may make traditional vessel identification challenging. 
 


