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[Abstract] Objective To investigate the most reasonable size of craniotomy flap in hematoma
removal craniotomy for acute supratentorial epidural hematoma (EDH) with no need of decompressive
craniectomy. Methods Surgical and clinical data of 191 patients with acute supratentorial EDH were
retrospectively reviewed and their operation time, intraoperative blood loss, range of hematoma evacuation,
residual hematoma, postoperative midline shift and ambient cistern were compared among 3 groups (3 cm
craniotomy group, N =67; 5 ¢cm craniotomy group, N =61; ordinary craniotomy group, N =63). Results For
EDHs with maximal diameter < 8 c¢m (N = 47), compared with ordinary craniotomy, 3 cm craniotomy
achieved smaller range of hematoma evacuation (¢ = -3.370, P = 0.002), shorter operation time (¢ = - 14.469,
P =0.000) and less intraoperative blood loss (t=-9.310, P =0.000). However, 5 cm craniotomy could obtain
larger range of hematoma evacuation compared with 3 ¢m craniotomy (¢ = - 2.331, P = 0.026). For EDHs
with maximal diameter > 8-10 cm (N = 106), compared with ordinary craniotomy, 5 cm craniotomy achieved

smaller range of hematoma evacuation (¢ = - 4.248, P = 0.002), smaller residual hematoma (¢ =-2.083, P =
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0.041), shorter operation time (¢ =-10.715, P =0.000) and smaller intraoperative blood loss (t=-10.828, P =
0.000). For EDHs with maximal diameter > 10 ecm (N = 38), compared with ordinary craniotomy group,
although 5 ¢m craniotomy could reduce range of hematoma evacuation (¢ =-3.125, P =0.003) and operation
time (¢ = - 2.948, P = 0.006), it could notably increase the residual hematoma (1 = 3.478, P = 0.001).
Spearman rank correlation analysis suggested that the operable angle on the edge of craniotomy defect was
positively correlated with size of craniotomy defect (r. = 0.330, P = 0.000) and maximal hematoma diameter
(r. = 0.177, P = 0.003), and negatively correlated with hematoma thickness (r. = - 0.678, P = 0.000).
Conclusions  With prerequisite of effective EDH evacuation and satisfactory radiological and clinical
recovery, the EDH is recommended to be microsurgically treated with craniotomy in rational size. For
maximal diameter < 8 ¢cm EDHs and hemotome volume < 50 ml, 3 c¢m craniotomy is the best choice,
whereas the 5 ¢cm craniotomy is more suitable when the hematoma volume > 50 ml. For maximal diameter >

8-10 cm EDHs, 5 ¢cm craniotomy is a more rational surgical approach. And for maximal diameter > 10 cm

EDHs, ordinary craniotomy (= 6 c¢m) is recommended.

[Key words] Hematoma, epidural, cranial; Craniotomy
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Figure 1 A 57-year-old male patient with left temporo - parietal epidural hematoma was treated by 3 c¢m craniotomy for hematoma
removal. Preoperative cranial CT showed left temporo - parietal epidural hematoma (arrow indicates) accompanied by obviously right
shifted midline structure (Panel la). A 6 cm straightforward scalp incision was made during the operation (Panel 1b). A 3 c¢m
craniotomy defect was made during the operation (Panel 1c). Postoperative CT showed that the epidural hematoma was totally removed
with a repositioned midline structure (Panel 1d).
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Figure 2 A 50-year-old male patient with left temporo- parietal epidural hematoma was treated by 5 c¢m craniotomy for hematoma
removal. Preoperative cranial CT showed left temporo - parietal epidural hematoma (arrow indicates) accompanied by obviously right
shifted midline structure (Panel 2a). An S-shaped scalp incision, which was approximately 6 ¢m in length and 3 em in width, was made
during the operation (Panel 2b). A 5 ¢m craniotomy defect was made during the operation (Panel 2¢). Postoperative CT showed that the
epidural hematoma was totally removed with a repositioned midline structure (Panel 2d).
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Figure 3 A 47-year-old male patient with right temporo-parietal epidural hematoma was treated by ordinary craniotomy for hematoma
removal. Preoperative cranial CT showed left temporo - parietal epidural hematoma (arrow indicates) accompanied by obviously left
shifted midline structure (Panel 3a). A N -shaped scalp incision, which was approximate 20 c¢cm in length, was made during the
operation (Panel 3b). A 7 ¢m craniotomy defect was made during the operation (Panel 3c). Postoperative CT showed that the epidural
hematoma was totally removed with a repositioned midline structure (Panel 3d).
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Table 1. Comparison of general data among 3 groups

Item SemERpemy demraninony Ordiney ol giigiic value P value
Sex [case (%)] 2.442 0.295

Male 51(76.12) 52 ( 85.25) 52 (82.54)

Female 16 (23.88) 9 ( 14.75) 11 (17.46)
Age (x £5, year) 36.74£16.14 35.34+14.32 38.72£16.03 0.742 0.478
Time from injury to admission (x +s, h) 1.20+ 0.35 1.24+ 0.31 1.33+ 0.24 3.079 0.048
Isolated EDH [case (%)] 23 (34.33) 18 ( 29.51) 23 (36.51) 0.713 0.700
Concurrent skull fracture [case (%)] 64 (95.52) 61 (100.00) 61 (96.83) 2.625 0.269
g(f’r'l‘t‘;‘gf)‘;“[‘(::j%‘]e leell ore GoTrEoLD GerabEl 44 (65.67) 43 ( 70.49) 40 (63.49) 0713 0.700
Hematoma maximal diameter (x £5, cm) 8.12+ 1.20 9.30+ 1.14 9.63+ 1.32 27.552 0.000
Hematoma volume (x +s, ml) 64.02+22.63 84.03 +24.41 89.82+31.44 17.209 0.000
Midline shift (x +s, mm) 7.83+ 2.71 9.50+ 2.72 9.81+ 2.62 10.290 0.000
Grade of midline shift [case (%)] 24.365 0.000

0 score (< 5 mm) 14 (20.90) 0( 0.00) 1( 1.59)

1 score (>5 mm) 53 (79.10) 61 (100.00) 62 (98.41)
Status of ambinent cistern [case (%)] 1.996 0.736

0 score (normal) 15 (22.39) 12 ( 19.67) 14 (22.22)

1 score (compressed) 43 (64.18) 37 ( 60.66) 35 (55.56)

2 score (disappeared) 9(13.43) 12 ( 19.67) 14 (22.22)
GCS (x £5, score) 11.82+ 2.44 12.04+ 223 1191+ 2.61 0.131 0.877
Mydriasis [case (%)] 8 (11.94) 13 ( 21.31) 20 (31.75) 7.556 0.023
Duration of cerebral hernia [M (P2, P75), min] 56 (45, 65) 64 (60, 66) 65 (50, 70) 9.970 0.008

One-way ANOVA for comparison of age, time from injury to admission, hematoma maximal diameter, hematoma volume, midline shift and
GCS, Kruskal-Wallis rank test (H test) for comparison of duration of cerebral hernia, and x test for comparison of others. EDH, epidural
hematoma, il AR ML ; GCS, Glasgow Coma Scale, Glasgow By ¥ £ %

F2 MM KR <8 em B 3 AR AT AR HLEL

Table 2. Comparison of surgical efficacy among 3 surgical approaches for maximal diameter < 8 cm EDHs

ltem 3 cm(];,rjgi;)lomy 5 cm(T\Ira:ng)Jtomy Ol-dinaz§c:rz;1;iot0my Pl T2 vl
Range of hematoma evacuation (x s, cm) 6.92+ 0.60 7.51+ 0.33 7.61+ 0.22 7.916 0.001
Residual hematoma (x +s, ml) 1.21+ 1.33 1.03+ 1.14 191+ 1.31 1.180 0.317
Operation time (¥ 5, min) 58.01+ 6.52 55.03+ 8.43 97.81+ 9.71 107.357 0.000
Intraoperative blood loss (x £5, ml) 120.31 £28.03 116.74 £25.82 216.72 £25.04 46.158 0.000
Midline shift (x £5, mm) 0.92+ 1.01 1.60+ 0.72 1.32+ 0.64 1.737 0.188
Grade of postoperative midline shift [case (%)] — —

0 score (=< 5 mm) 32 (100.00) 6 (100.00) 9 (100.00)

1 score (>5 mm) 0( 0.00) 0( 0.00) 0( 0.00)
Status of postoperative ambient cistern [case (%)] 1.381 0.501

0 score (normal) 29 ( 90.62) 5( 83.33) 9 (100.00)

1 score (compressed) 3( 9.38) 1( 16.67) 0( 0.00)

2 score (disappeared) 0( 0.00) 0( 0.00) 0( 0.00)

X test for comparison of grade of postoperative midline shift and status of postoperative ambient cistern, and one - way ANOVA for

comparison of otherso —, the calculation of X’ value could not be carried out because at least one expected frequency was O in the

contingency table, B 1 3 v 28 /0 — 330 S RO B TE T
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Table 3.

Comparison of surgical efficacy among 3 surgical approaches for maximal diameter >8-10c¢m EDHs

Ttem 3 ¢m craniotomy

5 ¢m craniotomy  Ordinary craniotomy

For x’ value P value

(N=31) (N=41) (N=34)

Range of hematoma evacuation (x s, ¢cm) 7.69+ 0.43 8.66+ 0.38 9.03+ 0.37 100.579 0.000
Residual hematoma (x +s, ml) 8.31+ 5.03 229+ 1.64 2.07+ 1.06 46.865 0.000
Operation time (x 5, min) 93.71 £ 15.46 65.59+ 6.83 101.42 +20.08 55.187 0.000
Intraoperative blood loss (x £5, ml) 260.16 +96.48 149.44 +35.17 292.29 +75.21 39.376 0.000
Midline shift (x 5, mm) 2.68+ 1.46 251+ 1.12 2.55+ 0.94 0.193 0.825
Grade of postoperative midline shift [case (%)] 2.409 0.300

0 score (< 5 mm) 28 (90.32) 40 (97.56) 33 (97.06)

1 score (>5 mm) 3( 9.68) 1( 2.44) 1(2.94)
Status of postoperative ambient cistern [case (%)] 2.671 0.263

0 score (normal) 26 (83.87) 36 (87.80) 25 (73.53)

1 score (compressed) 5(16.13) 5(12.20) 9(26.47)

2 score (disappeared) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00)

Xz

comparison of others. The same for table below

test for comparison of grade of postoperative midline shift and status of postoperative ambient cistern, and one - way ANOVA for

R4 MAEKRAE > 10 em BH 3 TR T ARSI LA
Table 4. Comparison of surgical efficacy among 3 surgical approaches for maximal diameter > 10 cm EDHs
finerm 3 cm((lz\}ra:ni(;tomy 5 cm(ﬁr:riiz)lomy Ordinz;rl% ::rza(;l)iolomy [ER I
Range of hematoma evacuation (x s, ¢cm) 8.23+ 0.32 9.84+ 0.63 10.72+ 091 18.638 0.000
Residual hematoma (x +s, ml) 1253+ 2.92 942+ 5.62 453+ 241 10.412 0.000
Operation time (¥ 5, min) 97.54+ 17.12 96.42+ 21.03 119.33+ 23.13 5.074 0.012
Intraoperative blood loss (x s, ml) 300.02 + 168.31 335.73 +121.61 397.51+£115.32 1.652 0.206
Midline shift (x +5, mm) 4.14x 1.64 352+ 1.44 311+ 1.32 1.042 0.363
Grade of postoperative midline shift [case (%)] 5.607 0.061
0 score (< 5 mm) 2 (50.00) 11 (78.57) 19 (95.00)
1 score (> 5 mm) 2 (50.00) 3(21.43) 1( 5.00)
Status of postoperative ambient cistern [case (%)] 1.129 0.569
0 score (normal) 3 (75.00) 12 (85.71) 14 (70.00)
1 score (compressed) 1 (25.00) 2 (14.29) 6 (30.00)
9 e ((Hemyyeaed) ( 0.00) 0 ( 0.00) 0 ( 0.00)
2. MM B RAE > 8 ~10 em M FHLM A RAR > /A 4 B W R A5 AT 56 A BRIt 45 40 52 B, (H TR )
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Figure 4 The relationship between operable angle on the edge of craniotomy defect and size of craniotomy defect,
EDH maximal diameter, EDH thickness.
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