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ABSTRACT
Prior to being inserted in the recipient site, grafts are typically stored for hours ex vivo at a cold temperature 

(4˚C). However, previous research has suggested that room temperature storage may deliver similar results. 
Here, I describe a study on three patients to examine whether grafts (2-hair follicles each) have better survival 
after being stored in a cold (4˚C, 330 hair follicles) or a room-temperature (21˚C, 330 hair follicles) environ-
ment during surgery. I additionally examined whether hair follicles that received one of six different stressors 
(800 follicles) could be “rescued” by cold or room temperature storage. Results demonstrated that the follicles 
stored at room temperature survived significantly better (90.9%) than those stored at a cold temperature 
(80.3%). Neither temperature proved better for follicles that were stressed. In sum, chilling our graft storage 
solution may not be the best choice when we can achieve consistent superior survival with room-temperature 
storage.
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INTRODUCTION
During the past 60 years, since Orentreich’s introduction of hair transplantation as a cosmetic proce-

dure for hair loss,1 the most common technique for storing hair grafts during surgery has been to place 
them in a chilled saline solution (or its near equivalent).2 The grafts are ex vivo from the time of removal 
from the donor site until they are inserted into the recipient sites. It has always been assumed that since 
large organs such as kidneys and hearts are kept cold until placed in the body, hair follicles would also 
survive better if kept chilled.

The temperature of graft storage has been investigated in recent years, but the combined results have 
not been conclusive. Raposio and colleagues dissected 240 1-hair follicles and placed half of them 
in room-temperature saline and the other half in cold normal saline (1˚C) for 5 hours to replicate the 
time out of body during a normal transplant procedure.3 They then cultured follicles in a supplemental 
medium to mimic an in vivo environment. After 10 days, they evaluated the growth of these follicles, 
sorting them into those that grew any length at all and those that did not grow. They showed that 87% of 
the follicles cultured at room temperature and 88% of the cold-stored ones showed some microscopic 
growth. Given nearly identical rates of growth, they concluded that there was no difference between 
the temperature storage effects. However, this study was conducted entirely out of a human body and 
extended only 10 days into hair growth.

One of the only other studies to specifically examine temperature storage was conducted in a similar 
way using growth/no growth after being cultured in a dish for a length of time. Kim and colleagues (who 
also examined dehydration of follicles) found that follicles stored at room temperature and those stored 
at 4˚C showed no difference in growth when stored up to 6 hours (however, cold storage did increase 
growth for those stored up to 48 hours). They concluded that, as long as grafts were not mishandled and 
kept hydrated, cooling grafts during storage was not necessary and only helped survival if the operation 
time extended over 6 hours.4

In a similar study, I showed that chilled grafts seemed to tolerate “stress” (crushing trauma) better than 
grafts maintained at room temperature (followed up by a study showing that chilling tissue in Hypo-
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individual author and are not necessarily those of the 
International Society of Hair Restoration Surgery (ISHRS), 
its officers, directors, or staff. Information included 
herein is not medical advice and is not intended to 
replace the considered judgment of a practitioner with 
respect to particular patients, procedures, or practices. 
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interests they have in an instrument, pharmaceutical, 
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disclosures and makes no warranty, guarantee, or other 
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accuracy or sufficiency of any information provided. 
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statements or materials or the use or operation of any 
ideas, instructions, procedures, products, methods, or 
dosages contained herein. Moreover, the publication 
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ISHRS a guaranty or endorsement of the quality or value 
of the advertised product or service or of any of the 
representations or claims made by the advertiser.
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