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Change of Diaphragmatic Level and Movement Following
Division of Phrenic Nerve

Jong Bum Choi, M.D.*, Sang Soo Kim, M.D.** Hyun Woong Yang, M.D.*
Sam youn Lee M.D.*, Soon Ho Choi, M.D.*

Background : Diaphragm is innervated by phrenic nerve and lower intercostal nerves. For
patients with avulsion injury of brachial plexus, an in situ graft of phrenic nerve is frequently
used to neurotize a branch of the brachial plexus. We studied short-term and mid-term
changes of diaphragmatic level and movement in patients with dissection of phrenic nerve for
neurotization. Material and Method : Thirteen patients with division of either-side phrenic
nerve for neurotization of musculocutaneous nerve were included in this study. With
endoscopic surgical procedure, the intrathoracic phrenic nerve was entirely dissected and
divided just above the diaphragm. The dissected phrenic nerve was taken out through thoracic
inlet and neck wound and then anastomosed to the musculocutaneous nerve through
a subcutaneous tunnel. With chest films and fluoroscopy, levels and movements of diaphragm
were measured before and after operation. Result : There was no specific technical difficulty
or even minor postoperative complications following endoscopic division of phrenic nerve.
After division of phrenic nerve, diaphragm was soon elevated about 1.7 intercostal spaces
compared with the preoperative level, but it did not show paradoxical motion in fluoroscopy.
More than 1.5 months later, diaphragm returned downward close to the preoperative level
(average level difference was 0.9 intercostal spaces; p=NS). Movement of diaphragm was not
significantly decreased compared with the preoperative one. Conclusion : After division of
phrenic nerve, the affected diaphragm did not show a significant decrease in movement, and
the elevated diaphragm returned downward with time. However, the decreased lung volumes
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in the last spirometry suggest the decreased inspiratory force following partial paralysis of
diaphragm.
(Korean J Thorac Cardiovasc Surg 2002;35:730-5)
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M = Table 1. Patient profiles.
Patient 'No (male/female) 13 (13/0)
YA AL YA FFLES BHew Avs) . , o 1999 - Aug
L AAow =7 3Au g $%r|=e gty 9 Period of operation 1999
o A2 ol AR Te AELA F A JleE o Age (415) 28 + 10.1
L A% SBA7 A Al AR Basted AAANSE (range, 16-52 yrs)
S AFsk= ARASG| o5 A Helx A9 Side of brachial plexus (right/left) 11/2
Ao AR Ao ARE oMo ogsm et | Motoreydle o
D OER 4EE FE FUH R AV BN A ypes | omoble 2
AL QT Al A WL QA o} BF 3 Other >
An} 7)o u]H ko] vjat Bdlo] Aol g AAE Type of neurotization 13
- - _ Long phrenic N to musculocutancous N 13
= ARAAEY AF &S 7P SAbedlA 2954179 ,
Spinal accessory N to suprascapular N 10
AAS HsIA AR AAS AR ooz A 4th intercostal N to thoracodorsal N 3
oA A2 FA A49 $¥ Fol delke FHuo) o 2
93 W ¢Xo] W3l otyz} shoch Postoperative follow-up (months) (1-8 months)
N, Nerve ; Yrs, Years.
CHA} B
oA °] grasper} right-angled clamp 5 W7 &7 ¥
Sealgd. 949 4% 932 A 4% §9 e
199949 1948 1999\ 897kx] AAu AAE ukg] A ub AR AL AveRiE g4 =Sl e A
sl Aol e ALY 1369 AHNAE £484 ol 5 om] AR scalenus anticus & =47
2 oo stgrhTable 1). 24 A 25 Baold 4t A A4L 0 F74 W2 H9S BE e A9
Aol ute] g welo] et YA £ AstE A¥ 2 AYOA DA% WG g 947 44 3
Hell AAq AAE ol dste] 29 AR AeE A 2o} 1~2 cm AellA Al AR AAAE Fof 2
skt 2 ol Bk wF BRIl B 49 80+ % AAE 4 Hom wulo) dskege Hug 5
10.1AICH), 16~52A)2 Sh3do] ARH FZel gt 29 g4 29346 ARASNRFig ). 4% AF
» s 24 FA] ZAKfluoroscopy)t FH-A2A g 3
STEeE o) 5 kg st F7] Agk 7] Ao YAt
°]F-T(double-lumen) 7+ 71 BHE AEste] AR A W3E e AT Foll WRSSchFEg 2-4). =HY ¥
2 S ARe AAE 93 F ARE o) 2EAE A A JBE] Frol2A B9o2 5% 59 I3
33 WY e 44 2o WojBew AR FAAL A NS TS 5% AFsh vlmstg) FAu) %
A A9 30 57 B 99, 204 529 A B FRA2AGA WS AA 9Aue 95 2
nl2 okzZyl FEdoA 1914 Ax dojA R F X < A 59 347 fx9 9w e 5% 05 HAE
27t 10 ome] AAE Vbl §4 U Boke FHE BE A D9 shol YAu Folo) wWakE Sk
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Fig. 1. Neurotization of musculocutaneous nerve using a
long phrenic nerve.

(B) Expiratory end.

(A) Inspiratory end
Fig. 2. Preoperative chest x-ray films.
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Fig. 3. Chest films immediately after division of right phrenic
nerve. Diaphragm was elevated at the expiratory end (left)
and the inspiratory end {(right).

Fig. 4. Chest fiims more than 1.5 months after division of
the right phrenic nerve. Diaphragm was returned close 1o
the preoperative level at the expiratory end (left) and the
inspiratory end (right).
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Table 2. Preoperative and postoperative intercostal levels
of diaphragm at the expiratory end.

Postop < 1.5 Ms | Postop > 1.5 Ms

Total (n=13) (n=6) (0=7)

P level
reop leve 99 + 08 100 £ 04 9.0 + 038

acs)
Postop level

82 £ 09 88 = 0.7 81 = 1.0
(ICS)

*p <0001 *p<0.05 *p =NS

ICS, Intercostal spaces ; Ms, Months ; NS, Not significant
; Postop, Postoperative ; Preop, Preoperative.
* Nonparametric tests (2-related samples).

Table 3. Movement of diaphragm during follow-up

Postop < 1.5 mons | Postop > 1.5 mons
{n=6) (n=7)
Healthy side (ICS) 1.1 £ 0.6 12 £ 04
Op side (ICS) 07 * 05 09 = 0.6

ICS, Intercostal spaces ; Op, Operative ; Postop, Postoperative.

Table 4. Spirometric changes after division of phrenic nerve
(n=7)

Postop > 1.5
P Postop -7 d
reop ostop ay inohs
+ +
FVC (liter) 484 * 048 318 = 045 1345 = 0.35
(*p=0.018) (*p=0.068)
314 £ 0.15 329 *£ 029
FEV1 (liter) 422 + 021
(*p=0.043) (*p=0.1)
914 £ 50 | 91.7 £ 87
FEVI/FVC(%)| 864 + 9.0
(*p=0.043) (*p=1.0)

* p values in nonparametric test (2-related samples) vs.
preop data.
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