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Fig 1 Left: surgical access parallel was performed to the thenar crease to the first and second common nerve 
trunks to isolate the branches for the 1st and the 2nd lumbrical nerves; right: dissection of the lumbrical 

nerves from the common trunks, was performed.  
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Fig 2 The deep motor branch of the ulnar nerve was isolated through the 2nd intermetacarpal space (left) 
and its terminal branches in the first intermetacarpal space (right)  
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Fig 3 The nerve graft was put between the donor (more superficial) and the recipient (deeper) trunks, 
connecting to the deep motor branch of the ulnar nerve through the bluntly dissected adductor muscle in the 

1st intermetacarpal space (left) or in the 2nd intermetacarpal space (right).  
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Fig 4 In a more superficial layer, the deep flexor tendon to the 2nd finger and the 1st lumbrical were cut and 
elevated with a hook; the nerve trunk to the lumbrical was marked in yellow.   

In the deeper layer, the transverse head of the adductor muscle was opened and the terminal branch of the 

motor ulnar nerve was marked in yellow. 
The connecting graft between the more superficial lumbrical nerve and the deeper terminal ulnar motor 

branch was marked in orange. 
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Fig 5 Histology of the 1st lumbrical nerve (top) and the 2nd lumbrical nerve (bottom) (Toluidine blue, 20 x 
): a sturdy 1st lumbrical trunk, rich in fibers, was documented, and a smaller but even richer in fibers, 2nd 

lumbrical trunk, were detected with their terminal muscular branches. 

 
 

102x165mm (72 x 72 DPI)  

 

 

Page 5 of 29

John Wiley & Sons

Microsurgery

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

  

 

 

Fig 6 Histology of the deep motor branch of the ulnar nerve just before entering the adductor muscle (top) 
and of the motor branch of the ulnar nerve just distal to opponens tunnel (bottom) (Toluidine blue, 20 x ): 
the adductor trunk showed a conspicuous number of fibers, whereas the deep motor branch of the ulnar 

nerve at its origin in the palm maintained a fascicular architecture. 
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Nerve  Axons Density (Axon 

number/mm2) 

Section area occupied 

by axons (mm2) 

Total axon number 

1st lumbrical 9126.50 ± 2923.41  0.17 ± 0.16 1410.56 ± 823.89 

Ulnar motor branch 

distal to the 

opponens tunnel 

7506.50 ± 1137.50 0.20 ± 0.02 2633.51 ± 410.00 

Ulnar motor branch  

before terminal 

branching 

7947.75 ± 1741.24 0.26 ± 0.20 2345.75 ± 2101.56 

 

 

Number axons ratio L1/Ulnar motor branch distal to the opponens tunnel= 1:1.86 

Number axons ratio L1/Ulnar motor branch in the 1st intermetacarpal space= 1:1.67 
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ABSTRACT 

Background 

 

The aim of the current study is to investigate the 1
st
 and 2

nd
 lumbrical nerves as potential fibers 

donors to the deep motor branch of the ulnar nerve to avoid intrinsic atrophy in high ulnar nerve 

injuries.  

 

Methods 

 

Sixteen fresh frozen cadaveric hands were dissected, the radial lumbrical nerves accessed, and a 

coaptation, either in reverse end-to-side or in double end-to-side through a bridge nerve graft, was 

created to the deep motor branch of ulnar nerve. 

Semithin sections were taken from samples of donor and recipient nerves for qualitative (nerve 

architecture) and quantitative studies (fiber count and donor /recipient ratio).  

 

 

Results  

The 1
st
 lumbrical showed a robust trunk and a superior axon density (9126.50± 2923.41  

axons/mm
2
) to the ulnar motor branch (7506.50 ± 1137.50 axons/mm

2 
distal to the opponens tunnel 

and 7947.75± 1741.24 axons/mm
2 
before its terminal branching); the ulnar motor branch showed a 

higher axon number (2633.51± 410.00 distal to the opponens tunnel and 2345.75± 2101.56 before 

its terminal branching) than the 1
st
 lumbrical (1410.56± 823.89); section areas occupied by axons 

were higher in proximal (0.20± 0.16) and distal  (0.26± 0.20) ulnar samples than  the 1
st
 lumbrical 

(0.17± 0.16). 

Page 10 of 29

John Wiley & Sons

Microsurgery

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Donor/recipient ratio 1
st
 lumbrical/deep motor branch of the ulnar nerve were 1:1.86 (distal to the 

opponens tunnel) and 1:1.67 (at its terminal  branching); data about the 2
nd

 lumbrical were ruled out 

because of bias. 

 

Conclusions  

A transfer from the 1
st
 lumbrical nerve to the deep motor branch of the ulnar nerve in palm is 

suitable to avoid intrinsic atrophy. 

 

 

 

 

 

Key Words: high ulnar nerve injuries; intrinsic hand muscle wasting; babysitting nerve transfer; 

radial lumbrical nerves; deep motor branch ulnar nerve in the palm; end-to-side nerve coaptation 

and its variants 
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INTRODUCTION 

 

Neurotmetic ulnar nerve injuries proximal to the elbow are unlikely to get an acceptable outcome; 

in particular, intrinsic muscles wasting produces important functional effects on grip, fine 

movements and globally impairs hand function.  

In a recent retrospective epidemiologic analysis on high median, ulnar and median-ulnar injures, 

Hunderpool et al found that “male gender, higher age group and proximal lesions were significantly 

related to worse ulnar sensitivity” as well as “more injured structures and crush nerve injuries were 

unvariately found to be significantly correlated with worse ulnar motor recovery”
 1
.   

“Babysitting” nerve fiber transfers can be defined as giving fibers from a healthy donor trunk to a 

denervated recipient trunk, in order to allow these fibers reach the distal effectors to avoid atrophy; 

such a procedure has originally been described together with partial neurotomy 
2 
, and has been 

found to be efficient both in experimental and clinical studies 
2,3,4,5

. 

 As far as it concerns proximal ulnar nerve injuries, babysitting by end-to-side nerve transfer has 

proven effective in one of the three series reported  , where Colonna et al analyzed an alternative 

Martin Gruber-type connection created by a bridge nerve graft between median (donor) and ulnar 

(recipient) trunks in the distal forearm, which gave interesting, but not ideal results 
6
; 

“supercharged” reverse end-to-side nerve transfers  have been reported in latter studies 
7, 8

. Battiston 

and Lanzetta reported  seven cases of distal anterior interosseous to ulnar nerve end-to-end 

coaptation together with palmar cutaneous branch of the median nerve to the ulnar nerve above the 

wrist in a previous paper
 9
; it has not yet been well-established whether end-to-end or end-to-side 

gives better results 
6,
 
7, 8, 9

: nowadays, surgeons performing this type of surgery complain inconstant 

outcomes, maybe as an effect of the discrepancy between the number of fibers in donor nerves and 

those in the recipient one 
10, 11

. 
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The purpose of the present anatomical cadaveric study is to investigate whether the 1
st
 and 2

nd
 

lumbrical nerves could be used as donor trunks in distal nerve transfers to the ulnar nerve in the 

palm.  
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MATERIALS AND METHODS 

 

Twelve fresh frozen cadaveric hands were dissected at the International Center for Learning 

Orthopaedics in Arezzo (Italy) and four hands at the Department of Anatomy and Surgical 

Anatomy, School of Medicine of the Aristotle University of Thessaloniki (Greece). The study was 

approved by the Review Board for Anatomical Research of the Italian Association for Surgery of 

the Hand on October 14
th
, 2015 and by the Ethics Committee of the Aristotle University of 

Thessaloniki. 

Access was obtained through a midpalmar incision placed parallel to the thenar crease on the 1st 

ray; the radial first two common nerve trunks were identified and isolated, together with the 

branches from the common trunk to the 1st and 2nd lumbrical nerves. Through a gentle radial 

divarication of this dissected package, and a careful intramuscular dissection of the transverse head 

of the adductor pollicis in the first intermetacarpal space, the terminal branches of the ulnar motor 

branch to the adductor, the first dorsal interosseous, the deep head of flexor pollicis brevis and 

carpometacarpal joint, were identified  and isolated. Through the same gentle radial divarication of 

the flexor tendons together with the median nerve, a deep dissection was performed in the proximal 

half of the 2nd intermetacarpal volar space through the oblique head of the adductor pollicis 

muscle, the underlying deep palmar fat pad and the interosseous fascia to reach the deep horizontal 

motor branch of the ulnar nerve lying on palmar interossei. 

A 5-cm nerve graft was obtained from the proximal part of the lateral cutaneous nerve of the 

forearm, and was inserted as a bridge graft that connected respectively either to the first common 

trunk from the median nerve at the origin of the 1
st
 lumbrical branch to terminal branches of the 

motor branch of the ulnar nerve in the 1
st
 intermetacarpal space, or to the second common trunk 

from the median nerve at the origin of the 2nd lumbrical branch to the motor branch of the ulnar 

nerve in the 2
nd

  intermetacarpal space. This passage was performed directly through the adductor in 

the 1
st
 space and under the flexor tendons in the 2

nd
 space and care was taken to obtain a neither too 
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tight nor too loose nerve graft (5 cm long) in a comfortable accommodation to avoid disruption 

from flexor tendon and lumbrical belly shortening during contraction; finally, an epineural window 

was opened in the donor and recipient trunks to which the graft was coapted end-to-side with glue 

and/or two or three sutures 10 or 11/0.  

Nine samples of radial lumbrical nerves together with samples of the motor branch of the ulnar 

nerve, were taken for section size measures, histology and axonal count; in particular, lumbricals 

were taken just after their bifurcation from the main trunk, and motor branch of the ulnar nerve 

samples were taken a) just after the opponens tunnel and b) just before its terminal branching. 

Nerve samples were fixed in glutaraldehyde 2.5% in 0.1M PBS (pH 7.4) for six hours; after post-

fixation in osmium tetroxide 2% for two hours, they were dehydrated in ethanol and then washed in 

propylene oxide and embedded according to the Glauert’s procedure (resin mixture composed in 

equal parts by Araldite M and Harter, which contained 0.5% of dibutyl phthalate plasticizer and 1-

2% accelerator 964, DY064 8MercK , Darmstadt, D); semithin 2.5 Mm sections were cut using an 

Ultracut UCT ultramicrotome (Leica Microsystems, Wetzlar, D), stained with toluidine blue (1%), 

and both qualitative and quantitative analysis were carried out using a DM4000B microscope 

equipped with digital camera DFC320 and IM50 Image Manager System (Leica); on one semithin 

section a random size of the cross-sectional area around the nerve was selected and 12-16 fields 

were chosen by  systematic random sampling protocol, and to avoid distortions and "edge effect" 

errors, the two-dimensional dissector was applied. Axons density and total axon number were 

counted, and Section area occupied by axons was measured; in particular, the total number of axons 

in each nerve trunk (Total number) was estimated by multiplying the average axons’ density  in that 

nerve (Density) by the total cross-sectional area occupied by nerve fibers (Area); the coefficient of 

error also calculated the sampling scheme was established so as to keep the coefficient of error 

below 0.10. 
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RESULTS 

The dissection took from fifteen to thirty minutes in the palmar region; the most care requesting 

passages were represented by the identification of the 1
st
 and 2

nd
 common nerve trunks from the 

median nerve, the single lumbrical branches (fig 1), and the deep motor branch of the ulnar nerve in 

its terminal branches (fig 2), also as they lie in different layers (fig 3, 4). 

In our dissections radial lumbrical nerves together with the motor branch of the ulnar nerve or its 

branch to the adductor were easy to find and detectable; lumbrical nerves typically entered the 

muscle bellies in the proximal two middle third junctions, and in particular in their radial palmar 

aspect and lumbrical muscles were innervated through a single branch. 

In three cadaveric hands the nerve for the 2nd lumbrical entered the muscle belly from its dorso-

ulnar aspect and one hand showed a deeper origin of the 1
st
 lumbrical trunk, bifurcating before 

reaching the muscle belly, whereas bifurcation pattern coexisted with a normal radial palmar pattern 

of origin from the 1
st
 common trunk in another hand; in five cadaveric hands two separate branches 

innervated the second lumbrical: no other significant anatomical variations were found.  

Significantly, the 1
st
 lumbrical nerve was a sturdy trunk, showing a large fiber count in all 

specimens; the 2
nd
 lumbrical nerve also looked a robust trunk (fig 5): both lumbrical nerves were 

short, 8 to 12 mm. 

 The deep motor branch of the ulnar nerve just after the opponens tunnel maintained a fascicular 

architecture and its terminal branch in the first space showed a conspicuous number of fibers (fig 

6); dealing with fiber count, our findings concerning the 1
st
 lumbrical (donor) and the ulnar motor 
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nerve in the palm and just before its terminal branching are summarized in table 1, as well as the 

axons count donor/recipient ratio is shown.  

The 1
st
 lumbrical showed a higher axon density (9126.50± 2923.41  axons/mm2) than the ulnar 

motor branch, whether taken just distal to the opponens tunnel (7506.50± 1137.50 axons/mm2) or 

before its terminal branching in the 1
st
 intermetacarpal space (7947.75± 1741.24 axons/mm2), 

whereas the ulnar motor branch showed a higher axon number (2633.51± 410.00 and 2345.75± 

2101.56 distal to the opponens tunnel and before its terminal branching, respectively) than the 1
st
 

lumbrical (1410.56± 823.89); section areas occupied by axons were higher in both proximal and 

distal ulnar motor branch (0.20± 0.02 and 0.26± 0.20, respectively) than  the 1
st
 lumbrical (0.17± 

0.16). 

Donor/recipient ratio 1
st
 lumbrical/deep motor branch of the ulnar nerve were 1:1.86 (distal to the 

opponens tunnel) and 1:1.67 (at its terminal  branching). 

Unfortunately, five samples were found not ideal for morphological essays due to wrong 

conservation and ruled out; moreover, we detected some higher count values when the dissection of 

the lumbrical motor fibers had been performed proximally in the common trunk; a contamination of 

fibers from other fascicles could explain these data; these findings together with a too high fiber 

count of the 2
nd
 lumbrical samples, produced their ruling out from the present study.  
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DISCUSSION 

Proximal ulnar nerve injuries are a challenge for the hand surgeon, as it is well-known for its 

troublesome regenerative capability; in particular, preventing distal atrophy is very important, and 

several techniques, combined with tendon transfers, have been proposed 
11

; babysitting and distal 

nerve transfers have been introduced in clinical practice, the last fifteen years, and have reached a 

sound popularity among experts 
6,
 
7, 8, 9, 11, 12

.  

As far as it concerns clinical experiences with direct end-to-end  neurotization in the forearm 
9
, 

some observations should be pointed out; first, distal anterior interosseous nerve is not a powerful 

donor (fiber ratio 1:4.8) 
10

 and only Battiston and Lanzetta seem to have reached the best outcome 

(M4 in 6 cases in a series of 7 cases, 85,7%) 
9
. To date, the most important concern remains that a 

short and inadequately sizing donor branch should innervate 13 muscles, confirming that trying to 

reinnervate multiple target effectors with a limited number of donor axons cannot be successful 
11

. 

Different approaches to this problem have also been attempted, such as babysitting procedures; 

Colonna et al 
6
 also described a bridge graft between median and ulnar nerve in the distal forearm 

(Martin Gruber like connection created by two coaptations through a bridge graft) in two cases of 

proximal ulnar nerve injuries, with poor results 
6
. A further clinical review of the published series, 

in particular of the first Martin Gruber performed, has shown a surprising partial recovery together 

with documented ingrowth of nerve fibers through both distal forearm babysitting nerve bridge and 

the proximal ulnar nerve repair achieved through a sural graft above the elbow after seven years 

(unpublished data); this last finding might open some new scenario, but it will be analyzed in a 

future study. 

Recent clinical papers 
6, 12, 13

 have pointed out the importance of distal babysitting, whose scientific 

base comes from recent studies, demonstrating that distal effectors give signals with exocytosis 

through the distal stump
13 

: thus, a most distal babysitting will be more effective than proximal 

ones.  
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Such a procedure, connecting the uninjured median nerve to the deep motor branch of the ulnar 

nerve or its terminal radial branches, could rescue distal ulnar effectors from atrophy, avoiding 

contamination 
12 

from sensory fibers (even if this point has been debated and is still considered 

controversial 
14, 15

), as the donor nerve should be purely motor. It could also produce a faster 

recovery through a faster colonization from donor nerve fibers, as nerve coaptation sites are closer 

to the muscle to be innervated, and minimize, as well, donor motor nerve fibers damage (“fibers 

escape” 
12

) choosing a purely motor branch as one of the radial lumbrical muscle is. 

Reviewing the literature, the original idea of Millesi and Schmidhammer proposed a short distal 

bypass in palm with the ulnar distal motor branches as donors to the median thenar branch of a 

proximally injured median nerve 
11

;   this technique was later used by Sherif and Amr 
12
.  Millesi 

and Schmidhammer started from a reflection on the Riche-Cannieu variant, and wrote that “useful 

functional results can be achieved through such a very peripheral nerve fiber transfer by end-to-side 

repair using terminal branches of the ulnar nerve with synergistic defined motor function to the 

median nerve innervated thenar muscles….. The deep head of the flexor pollicis brevis muscle 

innervated by the ulnar nerve revealed a synergistic function to other thenar muscles to oppose the 

thumb”. 
11

 

The thenar branches of the median nerve have been used as donors for the ulnar motor nerve branch 

in the palm, and Gesslbauer et al 
16

 proposed a distal babysitting through a nerve graft bridge 

between the thenar branch of the median nerve (donor) and the ulnar nerve “just distal to the 

Guyon’s canal”; this clinical series with a six-year follow up showed very good results of motor 

recovery after distal forearm ulnar injuries in three patients. 

Starting from these viewpoints and experiences, Colonna found that lumbrical branches from the 

median nerve could fit the features required; the novelty of this study consists of investigating the 

anatomical and histological properties of the 1
st
 lumbrical nerve as potential donor of fibers in nerve 

transfers to the recipient injured ulnar nerve in the palm to avoid intrinsic atrophy. 
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Moreover, 4th lumbrical denervation for motor thenar branch reinnervation had been proposed in 

1972 
17
 and lumbrical nerves show a mostly constant anatomy, according to previous Lauritzen et al 

18
 (minor variation) and present series. 

As far as it concerns axonal count, some considerations should be addressed to its rationale and 

methods: the recipient nerve always shows a larger fiber account, however, according to Schenck et 

al  “nerve transfers with a donor that is smaller than the target nerve can be successful, and  axons 

in the proximal stump may undergo collateral sprouting that increases three or four times the 

number of axons” 
10
. The same authors pointed out that clinical reports of satisfactory outcomes 

could be related to even poorer axon ratios and lower fiber count could be addressed by transferring 

the smaller donor to selected recipient fascicles.   

Nothing is reported as far as it concerns quantitative morphology of thenar branch fibers, and, just 

to give a focus about that, in their anatomical study about distal end-to-side neurotization of ulnar 

nerve  in Dejerine-Klumpke type paralysis or high ulnar nerve injury, Du et al 
19
 found that the 

cross-sectional area and the number of nerve fibers were 2.46 ± 1.03 mm
2
 and 1. 30 ± 23 for the 

motor ulnar nerve, 2.62 ± 1.75 mm
2
 and 1.63 ± 34 for the thenar branch of median nerve;  there 

were no significant differences in the cross-sectional area and the number of nerve fibers between 

the motor ulnar nerve and the thenar branch of the median nerve, with a linear correlation.  They 

concluded that low end-to-side neurorrhaphy of median nerve and ulnar nerve has perfect match in 

the cross-sectional area and the number of nerve fibers. 

Concerning the 1st lumbrical nerve from median nerve as a donor, both histology and quantitative 

morphology showed us satisfactory results, characterizing it as a good donor; to achieve a better 

comparison, we followed the suggestion by Schenck et al 
10
, analyzing the nerves directly at their 

potential site of coaptation. Indeed, 1:3 still remains a threshold value for a useful motor recovery 

beginning, and our findings of ratios 1: 1.67 1st lumbrical/ ulnar nerve across its terminal 

branching; and 1: 1.86 1st lumbrical/ulnar nerve just after the opponens tunnel both fit the 

threshold. 
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Data from the 2nd lumbrical nerve from the second specimen were ruled out and should be 

reviewed in further studies. 

Some considerations should also be deserved to the anatomy of the lumbrical nerves and deep 

motor branch of the ulnar nerve, and to the technique for nerve coaptation between donor and 

recipient trunks, due to important anatomical variations. 

First, end-to-side coaptation could produce axon migration from the donor to the recipient nerve; 

moreover, it has been reported to be successful when applied to distal purely motor or sensate 

branches 
20,

 
21, 22

.  

Second, connecting different anatomical layers may also be difficult as the deep motor branch of 

the ulnar nerve and its divisions 
23, 24

 are fixed under the interosseous fascia, whereas more 

superficial radial lumbrical nerves are more mobile; thus it is quite difficult to dissect the deep 

motor branch of the ulnar nerve in the radial part of the deep palm for a segment long enough to be 

mobilized and finally to create a classical end-to-side with the recipient nerve cut and coapted to the 

healthy donor nerve. As an alternative, a reverse end-to-side between a cut lumbrical nerve coapted 

on the deep motor branch of the ulnar nerve or an end-to-end procedure could be claimed 

(denervating radial lumbrical muscles). 

Third, some anatomical concerns should be pointed out about feasibility of performing an end-to-

side directly to lumbrical nerves: especially in females, lumbrical nerves can be too thin, and the 

ulnar motor nerve can be located too proximal in the deep palm (unpublished data); in these cases, 

perhaps the nerve graft bridge should better be coapted directly to the ulnar motor nerve after 

opponens tunnel.  

Last, our macroscopical observations (fig 1) showed that both 1st and 2nd lumbrical nerves are 

short and give their terminal branches to the muscles too soon, as also reported by Lauritzen 
18
. 

Because of this shortness, they cannot reach directly the deep motor branch of the ulnar nerve and 

we did not take measures of their length. We can overcome this problem either with a nerve bridge 

graft or a proximal elongation of the lumbrical nerves to be cut and coapted in a reverse end-to-side.  
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Technical variations with intraneural dissection and donor nerve elongation could interestingly be 

used, a true nerve transfer reaching the ulnar motor nerve in palm even proximally, just distal to its 

emergence from the opponens tunnel. The procedure could be completed connecting the donor 

(smaller) nerve to the recipient one in end-to-side under the structures (flexor tendons and median 

nerve) running throughout the carpal tunnel. However, even in this case a complete radial lumbrical 

denervation is required. 

As an alternative, two end-to-side coaptations, with regenerating fibers running through a bridge 

graft, may be used, if sacrifice of the lumbrical nerves (through a classical end-to-end or a reverse 

end-to-side) should be avoided; a bridge graft with two end-to-side coaptation has proven to be 

effective in bringing axons from a donor to a recipient nerve through epineurial windows in the rat 

25
, and in two clinical series 

6,12
, as well.  

The easiest way to perform this bridge graft should be through the 1
st
 volar intermetacarpal space, 

branching to the terminal branches of the ulnar motor nerve in this region, that is the reverse 

connection from that proposed by Millesi and Schmidhammer 
11

 . At the end of the procedure, there 

are two end-to-side between a more superficial structure (lumbrical nerve) and a deeper one (either 

the deep motor branch of the ulnar nerve or its terminal branches): a new Riche-Cannieu type 

connection, consisting of a short nerve bridge between two trunks which face each other lying in 

different layers. 

Indeed, connecting two structures lying in different anatomical layers (more superficial lumbrical 

nerves to deeper distal motor branch of the ulnar nerve or its terminal branch to the adductor) could 

result into a weaker point, as more superficial flexor and/or deeper adductor contraction could pull 

both nerve bridge and microsutures and the role of scarring in case of intramuscular tunnel should 

be taken into account. On the other hand, Millesi and Schmidhammer reported seven cases of 

performed end-to-side in the deep radial region of the palm, into a prefabricated tunnel 
11
, with a 

high rate of successful
 
reinnervation of the thenar muscles (total six cases: only one M1, and the 

other three M4 and one M3+).  
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Shall we get problems with flexion movements, when the third finger flexes and the lumbrical runs 

proximally into the carpal tunnel? Shall these movements break down our anastomoses? We 

attempted to give a comfortable position to the nerve bridge, allowing it a reasonable length (5 cm ) 

to easily fit this anatomical change of layer. 

The work by Gesslbauer and co-authors 
16
 confirms our idea of a very distal babysitting and agrees 

with the proposal of a double end-to-side coaptation; yet, distal splitting of the nerve graft and 

multiple coaptation could be adapted to our technique to connect both lumbrical nerves.  

Finally, dealing with connection direct to the terminal branches of the recipient motor nerve, it 

proved to be clinically effective in the clinical series from Millesi and Schmidhammer 
11
, where a 

distal nerve coaptation was used and proven in the radial deep palm; this consideration may 

encourage the use of our technique as an alternative, provided that a satisfying fiber ingrowth 

through the nerve bridge may grow retrograde from the coaptation site.  

On the other hand, our study point out the usefulness of the 1st lumbrical nerve as a donor of fibers, 

as well as its main limitations, represented by its shortness and the need to connect to the deeper 

ulnar motor branch; further morphological and clinical studies are needed to highlight the feasibility 

of the proposed transfers in relation to the 2
nd

 lumbrical, measures and sizes of both donor and 

recipient trunks, as well as to their clinical efficacy. 
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CONCLUSIONS 

As a consequence of the present anatomical cadaveric study and of quantitative morphometry and 

fibers count, we can suggest that the 1
st
 lumbrical nerve could be applied as donor of fibers to the 

deep motor branch of the ulnar nerve in palm to avoid intrinsic atrophy. This transfer could be in 

reverse end-to-side, sacrificing the innervation to the 1
st
 lumbrical muscles, or double end-to-side, 

without denervation of the 1
st
 lumbrical. This babysitting on the radial palmar side could also be 

combined to other techniques on the ulnar side and above the wrist. 
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FIGURE LEGENDS  

 

Fig 1 Left: surgical access parallel was performed to the thenar crease to the first and second 

common nerve trunks to isolate the branches for the 1st and the 2nd lumbrical nerves; right: 

dissection of the lumbrical nerves from the common trunks, was performed. 

Fig 2 The deep motor branch of the ulnar nerve was isolated through the 2
nd
 

 intermetacarpal space (left) and its terminal branches in the first  intermetacarpal space 

(right) 

Fig 3 The nerve graft was put between the donor (more superficial) and the recipient 

(deeper) trunks, connecting to the deep motor branch of the ulnar nerve through the bluntly 

dissected adductor muscle in the 1
st
 intermetacarpal space (left) or in the 2

nd
 intermetacarpal 

space (right). 

  Fig 4 In a more superficial layer, the deep flexor tendon to the 2nd finger and  the 1st 

lumbrical were cut and elevated with a hook; the nerve trunk  to the  lumbrical was marked in 

yellow.   

 In the deeper layer, the transverse head of the adductor muscle was opened and  the 

terminal branch of the motor ulnar nerve was marked in yellow. 

 The connecting graft between the more superficial lumbrical nerve and the  deeper 

terminal ulnar motor branch was marked in orange. 
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 Fig 5 Histology of the 1st lumbrical nerve (top) and the 2nd lumbrical nerve (bottom) 

(Toluidine blue, 20 x ): a sturdy 1st lumbrical trunk, rich in fibers, was documented, and a smaller 

but  even richer in fibers, 2nd lumbrical trunk, were detected with their terminal muscular 

branches. 

 Fig 6 Histology of the deep motor branch of the ulnar nerve just before entering the adductor 

muscle (top) and of the motor branch of the ulnar nerve just distal to opponens tunnel (bottom) 

(Toluidine blue, 20 x ): the adductor trunk showed a conspicuous number of fibers, whereas the 

deep motor branch of the ulnar nerve at its origin in the palm maintained a fascicular architecture. 
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