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Background:  

It is estimated that 35 million men in the United States 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. There is much debate and discussion 

regarding the feasibility of follicular unit extraction (FUE) as a donor harvest method. The primary 

concern is the viability of the harvested grafts because, in general, the grafts appear to be “stripped” or 

lacking investing fat. In spite of this difference there are many physicians using a variety of techniques 

and instruments producing clinical results that seem to equal those produced by strip harvest 

techniques. A multi-center clinical trial evaluating follicle survival using a variety of FUE harvest 

techniques will allow a comparison of follicle survival rates utilizing FUE harvest versus the follicle 

survival rates utilizing strip harvest obtained in the same patient as a control. To date there has never 

been a multi center study to assess graft survival using multiple harvest methods and this study will add 

to the body of knowledge regarding each technique. This information will be important in counseling 

patients and to serve as a baseline to which other survival studies can be compared, i.e. studies 

examining the survival rates using different holding solutions or FUE techniques. There has been 

numerous studies conducted by various physicians evaluating strip graft survival, but they were not 

multi-centered controlled studies and they did not use a single protocol for graft storage or recipient 

site creation. 

Purpose of the Study: 

The purpose of this multi-center study will be to compare the survival rate of hairs harvested by 

follicular unit extraction (FUE) to the survival rates of hairs harvested by the Strip Method (also referred 
to as “FUT”).  

Research Questions: 

1. What is the survival rate of hair harvested by the FUE method in comparison to hair harvested

by the Strip Method?

2. Is there a statistically significant mean difference in the survival rate of hair grafts harvested by

the FUE and the Strip Method?

Research Hypotheses: 

1. Hair grafts harvested by FUE will have the same survival rate as grafts harvested by the Strip

Method.
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2. There will be no statistically significant mean difference in the survival rate of hair grafts 

harvested by the FUE and the Strip Method.  

 

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. Strip Method - A method of obtaining follicular units in a donor strip area of nonbalding 

 

Research Design: 

Within subjects, experimental design 

 

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 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.  

 

Baseline data: Pre-operative photographs using the DermLite epiluminescence microscopy device, with 

photography capability, 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 both of the 1cm x 1cm blocks within the 

test areas will be photographed using the DermLite for independent hair count analysis. Photo .jpg’s will 

be labeled with the patient’s study ID, the date, and BL (baseline) or FS (final study). 

 

Treatment: Follicular unit grafts will be harvested using a standard FUE technique using a 0.9mm ID 

(inside diameter) punch. The extractions will be performed and 70 completely intact grafts containing 

two terminal hairs will be collected for inclusion into the study. Only FUE grafts that contain follicles that 

exhibit no transections at any level will be considered for the study. The total number of terminal hairs 

implanted into the study area will be 140.  

 

A strip of the appropriate size for the case will be harvested utilizing a standard protocol. Photographs of 

the appropriate size and “chubbiness” will be distributed and used as a guide to create follicular unit 

grafts that resemble as closely as possible “standard” grafts. Seventy intact two hair grafts will be 

isolated for the study, again representing 140 terminal hairs implanted into the study area. The grafts 

will be handled with standard care and placed into saline chilled to 34-40 degrees Fahrenheit or 1-4 

degrees Centigrade until planted. 

 



Two test areas, each approximately 1 cm by 2 cm, per patient will be identified for the study (see 

Appendix C). The test sites for each method (Strip versus FUE) will be randomized per patient. The 

locations and description of the contents (Strip versus FUE grafts) will be clearly marked in the study’s 

operative note. The area should be completely devoid of hair and be non-contiguous. 

 

The study recipient sites will be created using a standard template, which has 2 test areas, each 

approximately 1cm X 1cm, with slots to create an even distribution of sites at 35 grafts/sq cm. Each 

recipient site will be made with a .9mm, angled profile blade (distributed to all centers) in the parallel 

orientation and the depth of the incision should be set as to reflect the average follicle length to 

minimize trauma. Each time the template is applied, it will allow the creation of a total of 70 recipient 

sites, evenly spaced, for the insertion of grafts obtained by a single harvest method. The application will 

be repeated for the creation of an additional 70 recipient sites for the insertion of the second harvest 

method.  

 

The grafts will be placed according to the standard protocol outlined in this CPHS application within 2 

hours of extraction from the donor area or from their dissection from the strip. The implantation will be 

performed by the most accomplished placing personnel on the staff and all the grafts will be placed by 

the same person. Proper sterilization techniques will be adhered to at all times. The post operative care 

provided and those instructions routinely given to the patients will be administered. 

 

Post Treatment Data Collection: The patient will be instructed to return at 12 months following surgery 

and to allow the hair in the test areas to grow to at a length of at least 3 cm. The patient will then have 

the following evaluation performed:  

1. Each of the test areas will have cross sectional trichometry (CST) performed using the HairCheck 

device (Divi Int’l Co., Miami, Florida). The measurements will be performed three times and the 

average value of the three measurements recorded and the ratio of hair mass of FUE to strip 

grafts will be calculated. The ratio will provide the “percentage of hair mass maintained.”  

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

appearance of each test site.  

3. 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 count” per test area. 

4. The hair in the study areas will then be cut to a length of approximately 2-3 mm.  

5. The hair in each of the 1cm by 1cm study areas will be photographed using the DermLite 

epiluminescence microscopy device with photography capability for independent hair count 

analysis. 

6. 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 type of graft contained in each test region.  

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

to a predetermined scale. 

8. The process will be repeated for all test areas in all patients and the results recorded.  

 



All data collected will be stored in a locked compartment for a minimum of 3 years by the PI after 

completion of the study. After that time, the participant’s documentation may be destroyed. Electronic 

versions will be completely erased of memory and hardcopy versions will be shredded. All photography 

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

technician who is trained in working with strip graft dissection and slivering. The hair counts will be 

tracked by study ID number only, and whether they were baseline (BL) or final study (FS) photos. 

 

Data Analysis: 

Following data collection, the data will be entered into Excel and transferred into SPSS 20.0 for further 

analyses. To address Research Question 1, percentages will be calculated to determine the survival rate 

of the hair grafts for each harvesting method: (a) 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 harvest 

method, (b) the data will then be combined for patients into a “Center” survival rate for each harvest 

method, and (c) the data will then be combined again for the multi-center survival rate for each harvest 

method. 

 

To address Research Question 2, baseline data will first be analyzed using a two-tailed independent t-

test to determine if a statistically significant mean difference exists, in terms of hair count, between the 

FUE and strip method. If no statistically significant mean difference in baseline data is found to exist, 

then the research question will be answered using a two-tailed independent t-test. If a statistically 

significant mean difference is found to exist, then an Analysis of Covariance (ANCOVA) will be conducted 

controlling for baseline data. Effect size will be calculated using Cohen’s d and coefficient of 

determination (r2). A significance value of .05 will be used for this study. 

 

1. What is the survival rate of hair harvested by the FUE method in comparison to hair harvested 

by the strip method? 

2. Is there a statistically significant mean difference in the survival rate of hair grafts harvested by 

the FUE and the strip method? 

  

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 100 consecutive patients total.  

 

Inclusion Criteria. 1) Male gender, 2) at least 26 years old at time of study, 3) diagnosed with 

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

 

Exclusion Criteria. 1) Younger than 26 years of age and/or 2) presence of any allergic, inflammatory or 

dermatologic condition that would possibly impact graft survival. 


