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Study Initial Date: July 21, 2016 

Data Collection Period: Upon CPHS Approval to September 30, 2018 

Study Protocol: Comparison of Out of Body Time of Grafts with the Overall Survival Rates using FUE  

Lead Investigator: Kapil Dua, MBBS, MS and Robert True, MD 

Contact: drkapildua@gmail.com 

 

Background:  

It is estimated that 35 million men in the United States (U.S.) alone are affected by male pattern 

baldness or androgenetic alopecia. Male pattern baldness is the most common cause of hair loss in men. 

Androgenetic alopecia is an inherited condition and the gene can be inherited from either the mother or 

father's side. In men who develop androgenetic alopecia, the hair loss may begin any time after puberty 

when blood levels of androgens rise. The impact of hair loss on many men can negatively affect their 

well-being and self-image. Through the use of variable sized hair grafts, along with new and improved 

instrumentation, the accomplished hair transplantation surgeons can now create a natural hair 

appearance that is appropriate for each individual patient. 

 

Hair restoration surgery has been evolving in the last few decades. More importantly, it has become less 

invasive and minimally detectable thanks to the improvements of techniques of harvesting and 

implanting grafts. Follicular unit extraction (FUE) hair transplant has been gaining popularity in the last 

decade due to improved qualities that could be obtained with better techniques and with enhanced 

understanding of the hair transplant surgeons performing it. 

 

In hair transplantation, the factors affecting the graft survival plays an important role in the overall 

results and success of the hair restoration procedure. These factors can be broadly divided into donor 

scalp factors and operative factors.1,2 Donor scalp factors are defined by - percentage of terminal 

follicles as compared to intermediate follicle or vellus hairs, high hair per graft count, and caliber of 

terminal follicles. Operative factors potentially impacting graft survival include physical damage to the 

grafts caused by dehydration, transection, blunt trauma done during the extraction and implantation of 

grafts, ischemia-reperfusion injury (IRI), storage medium and out of body time of the grafts (i.e. the 

transit time between graft harvesting and implantation). These are important determinants for graft 

survival rate. 

 

Clinical studies with patients have been carried out on this subject of graft survival and out of 

body time. They are: 

 

1. An in vivo study by Unger storing 4 mm Strip grafts in chilled NS showed the following survival 

rates after the following time intervals from graft harvesting to graft placement: 84% at 2 min, 

98% at 30 min and 97% at 60 min. Storage was in chilled 4 degrees normal saline.3 

2. Limmer performed an in vivo study using chilled NS with follicular unit grafts. The results were: 2 

h, 95%; 4 h, 90%; 6 h, 86%; 8 h, 88%; 24 h, 79%; 48 h, 54%. Limmer’s "rule of thumb" is graft loss 

was roughly 1%/hour.4 
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3. Raposio et al. had compared the survival of grafts after five hours stored in chilled saline and 

saline at room temperature and found them to be similar.5  

4. Hwang et al. had noted in his in vitro study that the survival of grafts stored in chilled saline at 4 

degree remained was not affected much up to 6 hours. 

 

Various studies utilizing single strip harvesting technique have demonstrated the importance of 

hydration, optimum temperature, and storage solution for improving the graft survival. The limitations 

of these studies were that they were with the FUT technique. However there is a paucity of studies 

focusing on follicle regrowth or survival using the FUE harvesting method. A review of the medical 

literature and Medline search confirms that no study have yet been conducted comparing the survival 

rates of FUE grafts after one year with their transit time between extraction and implantation. 

 

Purpose of the Study: 

The purpose of this multi-center study will be to compare the out of body time duration (2 mins, 30 

mins, 2 hours, and 4 hours) of the harvested hair grafts with the hair survival rate of the grafts at 1, 3, 6, 

and 12 months following the transplant.  

 

Research Question: 

What is the survival rate of hair grafts implanted after 2 mins, 30 mins, 2 hours, and 4 hours following 

extraction using the FUE harvesting technique at 1, 3, 6, and 12 months?  

 

Research Hypotheses: 

The hair graft survival rate is higher when the harvested grafts are implanted immediately after 

extraction (within 2 mins) versus 30 mins, 2 hours, and/or 4 hours using the FUE harvesting technique 

 

Definitions of Key Terms: 

1. Alopecia – Baldness or loss of hair (Medical Dictionary, 2013). 

2. Androgenetic Alopecia – Male pattern baldness. Most common form of hair loss in men 

(International Society of Hair Restoration Surgery, 2013). 

3. Follicular Unit Extraction (FUE) - A method of obtaining follicular units from the donor area using 

a very small tool to obtain tiny samples of tissue. Because only a small follicular unit is selected, 

the procedure is minimally invasive and virtually unnoticeable (Dua & Dua, 2010; Harris, 2013a). 

4. Survival Rate – The percentage of transplanted hairs that grow following implantation. Surviving 

hair counts in each test area will be tallied and divided by the number of hairs implanted to give 

a “hair survival rate” for each harvest method. 

 

Research Design: 

Within subjects, experimental design 
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Data Collection Procedures: 

The licensed hair restoration surgeon located at each of the participating sites will be responsible for 

collecting: (a) patient baseline and follow-up data and (b) performing all patient hair transplant 

procedures. 

 

Pre-Treatment: 

All patients will undergo a comprehensive history and physical examination prior to being enrolled in 

this study. After inclusion-exclusion criteria have been applied, specific data regarding past medical 

treatments for hair loss will be sought and recorded (see page 8 for more detail). 

 

Baseline Data: 

Pre-operative photographs using the macrophotography from the recipient study area will document 

the presence of terminal hairs in the area so that final terminal counts can be reconciled at the end of 

the study. The hair in all the four 1cm x 1cm blocks within the test areas will be photographed for 

independent hair count analysis. 

 

Treatment: 

Follicular units will be harvested by the FUE technique using a 0.9 mm punch (separate groups of both 

sharp as well as dull punches). Only naturally occurring two haired grafts (and not by dissection of the 3 

or 4 hair follicular unit) that are completely intact (without any transection) and devoid of adipose tissue 

will be used for the study. The grafts will be stored in chilled normal saline (placed over an ice tray) until 

implantation. 

 

In the recipient area, 4 non-contiguous test sites will be identified (in the mid scalp/vertex area), each of 

1cm X 1cm area. The test area should be devoid of any terminal hair, which if present will be counted 

using Dermalite epiluminescence microscopy device and the necessary adjustments will be made during 

the final count. There should be at least 1cm area between each of the text boxes in order to 

differentiate in regular and macrophotography. 

 

The slits in the recipient area will be made with 0.9 mm blade in the parallel orientation with the depth 

adjusted according to the average follicle length. Thirty slits will be made in each test site and the grafts 

are implanted 2 minutes, 30 minutes, 2 hours, and 4 hours after extraction in each of these areas. The 

location of each test area with the time period after which the grafts are implanted will be noted by the 

hair restoration surgeon. In all these areas the grafts will be placed at a density of around 30 grafts/sq. 

cm. 

 

Post-Treatment: 

Post procedure instructions are given to all the patients and they are advised to return at 1 month, 3 

months, 6 months, and 1 year after the surgery (see Appendix E). During each follow up visit, the 

following data will be collected (Hair Mass Index and photographs) and recorded as per the details given 

below. 
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How to Evaluate: 

1. Measurements with HairCheck device:  

At the above mentioned time intervals an experienced blinded doctor or technician will use the Hair 

Check device (Divi Int’l Co., Miami, FL, USA) as per the user instructions to measure the hair mass index 

(HMI) of the study area. Three measurements of each test area will be taken and average for each area 

is recorded and the ratio of hair mass between the 4 groups is calculated. This ratio will provide the 

“percentage of hair mass maintained.” For an accurate measurement using the Hair Check device the 

values obtained for the study area should be at least 40 units. If the hair mass of the grafts is less than 

40 units, the other protocol mentioned below will be followed 

 

At the end of one year, if the study area contains less than 40 hairs, the following protocol devised by 

Dr. James Harris, an internationally renowned hair restoration surgeon  

 

(http://www.iahrs.org/hair-transplant/colorado/james-harris/) will be utilized: 

 

1. Obtain a silk thread (3-0 or 4-0) and create a bundle of approximately 30-40 strands measuring 

approximately 3cm in length. 

2. Measure the bundle with the HairCheck device three times and record the average of the three 

measurements. 

3. Measure the hair in each of the two study areas along with the silk bundle three times and 

record the average of the three measurements. 

4. Subtract the average measurement of the test area from the average measurement of the silk 

bundle to obtain the HMI for that area. Perform this calculation for all the test areas. 

 

2. Photographs: 

Standardized, non-magnified photographs will also be taken to compare the “global” appearance of 

each test site. The hair in each of the 4 study areas will be photographed. The macro photos will be 

taken using a DSLR camera with high resolution.  

 

The counting process will be repeated three times per test area and the average of the three values will 

be the “terminal hair count” per test area. The person performing the count will be blinded to the out of 

body time of the grafts contained in each test region. 

 

Blinded observers will evaluate the “global” photographs to assess gross graft growth according to a 

predetermined scale. The process will be repeated for all test areas in all patients and the results 

recorded. 

 

3. Manual count: 

The hair in each test region will be subjected to a “manual” count whereby the individual terminal hairs 

will be counted by a staff member blinded to the type of graft contained in the test area. The process 

will be repeated three times per test area and the average of the three values will be the “terminal hair 
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counts” per test area. The hair in the study areas will then be cut to a length of approximately 2-3 mm. 

All photography will be forwarded to the PI, who will have the hair counts done by an experienced hair 

restoration technician. The hair counts will be tracked by study ID number only, and whether they were 

baseline (BL) or final study (FS) photos.  

 

 

Data Analysis: 

The data will be collected and entered into Excel sheets. The frequencies/percentages of grown versus 

transplanted hair will be calculated to determine the survival rate of the hair grafts for each of the 

transition times between extraction and implantation. The surviving hair counts in each test area will be 

tallied and divided by the number of hairs implanted to give a “hair survival rate” for each study areas. 

The values of hair mass in each of the study areas, obtained by the method described above, will also be 

compared between all the four test sites.  

 

Data will be analyzed using a Repeated Measures ANOVA to determine if a statistically significant mean 

difference exists, in terms of hair count, between the 4 test sites across the 4 time frames. Effect size 

will be calculated using partial eta-squared. A significance value of 0.05 will be used for this study. 

 

Human Subject Source and Selection Criteria 

The study will seek to enroll male patients with androgenetic alopecia in a consecutive manner 

providing that inclusion and exclusion criteria for participation are met. All male patients requesting 

assistance with their hair loss at the study’s respective sites will be eligible for enrollment. The study will 

seek to evaluate 30 consecutive patients total.  

 

Inclusion Criteria. 1) Male gender, 2) at least 23 years old at time of study, 3) diagnosed with 

androgenetic alopecia, and 4) has an area of complete alopecia measuring at least 4cm X 1cm. 

 

Exclusion Criteria. 1) Younger than 23 years of age and/or 2) presence of any allergic, inflammatory or 

dermatologic condition that would possibly impact graft survival.  


