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Summary 
Burr-hole craniotomy (BHC) and closed-system drainage 

undoubtedly is cmxently the most accepted treatment offered in 
chronic subdural haematoma (CSDH). Although twist-drill trephi- 
nation (TDT) techniques have been available for years, now a spe- 
cial subdural catheter kit has been launched for treatment of CSDH. 
In a prospective study, 33 patients with 36 CSDH were treated with 
a 5-mm TDT regimen and insertion of a CORDIS subdural catheter 
(CORDIS Corp., Miami, USA). The results are compared with a 
consecutive series of 33 patients treated previously with an 1 l-ram 
BHC and closed-system drainage for 40 CSDH: Recurrence and 
persistence rate of CSDH treated with TDT necessitating a second 
intervention was 18.1%, no further surgical intervention was neces- 
sary. In BHC treated patients, 33.3% of haematomas had to be re- 
operated on, another 6.0% had to be re-operated on a third time. 
Infection rate in BHC treated patients was 18.1% as compared with 
a 0% infection rate in patients treated with the TDT technique. 
Mortality rate for the BHC method was 9.0% as compared with 
6.0% in the TDT treatment regimen. 

Significantly better clinical results are achieved using the TDT 
technique with insertion of a special subdural catheter, making this 
procedure superior to the BHC regimen. 

Keywords: Subdural haematoma; twist-drill trephination; burr- 
hole craniotomy. 

Introduction 

A l t h o u g h  recent  eva lua t ion  o f  the role  o f  open  

c r a n i o t o m y  in the t rea tment  o f  chronic  subdura l  hae-  

m a t o m a  (CSDH)  has ind ica t ed  no d i sadvan tages  in 

ca r ry ing  out  this p rocedu re  [6], n o w a d a y s  the vas t  

ma jo r i ty  o f  neu rosu rgeons  prefe r  to use  a var ie ty  o f  

less invas ive  surg ica l  me thods  of fe r ing  bur r -ho le  

c r an io tomy  (BHC)  or  twis t -dr i l l  t r eph ina t ion  (TDT)  

r eg i men  with  s ingle  evacua t ion  or  con t inuous  c losed-  

sys t em dra inage  o f  C S D H  [3 ,4 ,  7, 9, 12, 13, 16]. Oth-  

er surgeons  p ropose  add i t iona l  pe r i -ope ra t ive  l u m b a r  

in t ra theca l  in jec t ion  o f  R i n g e r ' s  lac ta te  so lu t ion  af ter  

C S D H  evacua t ion  [5] or r e p l a c e m e n t  o f  h a e m a t o m a  

with  o x y g e n  after  subdura l  t apping  [1 ,2] .  P rospec t ive  

c l in ica l  t r ials  wi th  con t inuous  i r r iga t ion-d ra inage  

have  also been  pe r fo rmed  [14]. As  the popu la t ion  

admi t t ed  to neurosurg ica l  t rea tment  for  C S D H  con-  

sists ma in ly  o f  e lde r ly  pat ients  wi th  add i t iona l  anaes-  

thes io log ica l  r i sk  factors  or  severe  under ly ing  dis-  

ease ,  and as neuro log ica l  cons t i tu t ion  necess i ta tes  

p r o m p t  therapeut ic  p rocedures ,  the least  invas ive  reg-  

imen  with  the bes t  therapeut ic  resul t  and fas tes t  r emo-  

b i l i za t ion  marks  the bes t  the rapy  for  t rea tment  o f  

these  pat ients .  K e e p ing  in mind  the goal  of  the leas t  

i nvas ive  but  bes t  ou t c ome  t rea tment ,  we  c o m p a r e d  

the t echn ica l  resul ts  and c l in ica l  ou tcome  o f  two dif -  

ferent  t r ea tment  moda l i t i e s  p ro spec t i ve ly  s tudy ing  the 

ou tcome  of  33 pat ients  t reated for  36 C S D H  via  5 - m m  

T D T  and inser t ion  o f  a C O R D I S  subdura l  catheter .  

The  resul ts  are c o m p a r e d  with  a consecu t ive  number  

of  33 pa t ien ts  t rea ted  with  s ingle  B H C  and inser t ion  

of  1 -2  Rob inson  Dra inage  S y s t e m  catheters  (H.G.  

Wal l ace  Ltd. ,  Colches te r ,  UK) .  

Patients and Methods 
1. Treatment Protocol 

From January to September 1996, 33 consecutive patients were 
admitted for neurosurgical treatment of 36 CSDH, these patients 
were treated prospectively according to the following treatment 
protocol: 

After CT-diagnosis of uni- or bilateral CSDH and clinical 
examination, local hair-shave and infiltration with local anaesthe- 
sia, the patients underwent perpendicular bedside 5-mm TDT 
encompassing the area of maximal haematoma width. Then, the 
extended CORDIS Subdural Catheter head was placed in the sub- 
dural space and the wire introducer was pulled out. Afterwards the 
haematoma was gently aspirated and the amount was quantified, 
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until the patient complained about an increasing headache or until 
the effusion stopped. The tubing was then connected to an empty 
plasma bag with a LUER connector, situated 40-50 cm below the 
head. The closed-system drainage was changed daily and if 
obstructed, the tubing was flushed with up to 2 ml of isotonic sodi- 
um chloride solution. On the first postoperative day a native CT 
scan was taken to assess the amount of haematoma evacuation. 
When the effusion dried-up or cleared to liquorous consistence, the 
closed-system drainage was removed after CT scan control. If the 
neurological deficit persisted or clinical deterioration occurred, CT 
scan was repeated earlier. After discharge the patients were re-eval- 
uated again 1 week, 2 weeks, 4 weeks, and 10 weeks after surgery 
in the out-patient clinic. 

The data were compared with a group of 33 consecutive 
patients treated by the BHC from January to September 1993: 

After CT diagnosis and clinical examination, these patients 
were transferred to the operating theatre: a complete hair-shave and 
administration of local anaesthesia was done and an 1 l-ram BHC 
with small enlargement with a punch was performed after a 2-3 cm 
skin incision over the area of maximal haematoma width. After cru- 
ciate incision of the dura mater and outer neomembrane, the oily 
("coca-cola") content of the haematoma usually flew out spontane- 
ously due to the pressure. Then, the haematoma cavity was rinsed 
with isotonic sodium chloride solution, evacuating possibly solid 
haematoma clots. Finally, 1-2 perforated 14-CH Robinson Drain- 
age System tubes (H.G. Wallace Ltd., Colchester, UK) were insert- 
ed into the haematoma cavity, if possible, bidirectionally. After 
stepwise wound-closure, the drainage tubes were connected to 
empty plasma bags and positioned 40-50 cm below the head. The 
plasma bags were changed daily, and the drainage catheter was 
flushed if necessary. The external drainage was removed after dry- 
ing-up of the haematoma secretion and CT-confirmation of ade- 
quate treatment. 

A single exclusion from insertion of a CORDIS subdural cathe- 
ter was observed, when the CT taken on admission indicated that 
the CSDH was accompanied by more than 50% acute hyperdense 
bleeding within the haematoma cavity. From our experience, pre- 
dominating subacute and acute clot material can obstruct the thin 
CORDIS drainage tube and so persistance of the haematoma con- 
tinues. In this case, BHC was performed in the operating theatre as 
described above. During our prospective study period, only one 
single patient was excluded from the TDT regimen showing more 
than 50% accompanying hyperdense subdural bleeding due to 
deranged oral anticoagulant therapy, and thus, a BHC-evacuation 
was performed. 

2. Follow-up 

Anamnestic data and neurological performance were evaluated 
according to Markwalder's Grading Scale (MGS) [12] on admis- 
sion, on first postop, day, at first discharge, and similarly, during 
following in-patient stays and later out-patient controls (Table 1). 

CT scans obtained were repeatedly evaluated for different 
parameters, such as location and maximal haematoma width, den- 
sity, acute haemorrhage, septation, and compression signs, e.g., 
cortical flattening, ventricular, midline, and cisternal compression 
or shifting. 

In TDT treated patients daily effusions from continuous drain- 
age were measured until removal of the catheter. 

The number of surgical interventions following these proce- 
dures due to persistence or relapse of haematoma were evaluated as 
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Table 1. Neurological Grading According to Markwalder's Grad- 
ing Scale (MGS) [i2] 

MGS 0 
MGS 1 

MGS 2 

MGS 3 

MGS 4 

patient neurologically normal 
patient alert and oriented; mild symptoms such as head- 
ache; absent or mild neurological deficit, such as reflex 
asymmetry 
patient drowsy or disoriented with variable neurological 
deficit, such as hemiparesis 
patient stuporous but responding appropriately to 
noxious stimuli; severe focal signs such as hemiplegia 
patient comatose with absent motor responses to 
painful stimuli; decerebrate or decorticate posturing 

well as morbidity and mortality aspects in both patient groups. 
Similarly the total duration of in-patient and out-patient follow-up 
was compared. Numbers obtained were statistically evaluated for 
significance using a student's t-test for p values < 0.05. 

An indication for surgical re-intervention was observed if per- 
sisting or relapsing subdural haematoma exceeded the relative 
thickness of the skull in any follow-up CT control, irrespective of 
the neurological status found after the first operation. In our opin- 
ion, the reason for this aggressive surgical regimen may be substan- 
tiated by the presence of ongoing repeated microhaemorrhages 
from the neocapillary network in the outer neomembrane with 
aggravation by the fibrinolytic activity of fibrinogen degradation 
products [10], thus placing the patient at risk for clinical deteriora- 
tion due to rebleeding. 

Results 

1. Patient Population and Clinical Features on 

Admission 

The epidemiological data in both patient groups 
proved to be nearly identical (Table 2). 

The mean duration of follow-up in both subgroups 
was 81 days and 82 days for the TDT- and BHC- 
group, respectively. 

A distinct trauma event was remembered in about 
half of all patients in both groups with a mean interval 
of more than one month until first admission. 

The main subjective complaints were headache 
and vigilance impairment in more than half of the 

Table 2. Sex and Age Distribution in Both Patient Groups 

TDT-group BHC-group 

Female 12 pats. 12 pats. 
Male 21 pats. 21 pats. 
Total 33 pats. 33 pats. 
Mean age (years) 69.7 y; 70.0 y; 

range 43.6-91.1 y; range 31.8-88.6 y; 
SD 12.68 y SD 15.0 y 
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Table 3. Anamnestic Data and Subjective Complaints in Both Pa- 
tient Groups 

TDT-group BHC-group 

History of trauma 16 pats. 19 pats. 
Interval trauma-admission (mean days) 52 days 43 days 
Headache 22 pats. 15 pats. 
Vigilance impairment 19 pats. 22 pats. 
Weakness of extremities 9 pats. 12 pats. 
Vertigo/gait disturbance 9 pats. 7 pats. 
Speech disorder 7 pats. 10 pats. 
Nausea/vomiting 1 pat. 3 pats. 
Numbness of extremities 1 pat. 1 pat. 

Table 4. Neurological Findings on Admission in Both Patient 
Groups 

TDT-group BHC-group 

exception of orientation, which was impaired in 57% 
of the BHC-group in comparison with 33% of the 
TDT-group (Table 4). According to these findings, 
the patients' neurological status according to Mark- 
walder's Grading Scale (MGS) [12] showed almost 
identical data in comparing the numbers of MGS 1 
and MGS 2 patients with MGS 3 and MGS 4 patients 
(Table 5). 

In CT scans on admission, a slight preponderance 
of the BHC-group concerning ventricular compres- 
sion and midline shift was noticed. All other CT-fea- 
tures, including registration of visible septation in CT, 
additional acute subdural haemorrhage, and density 
of the haemorrhagic effusion, show nearly identical 
numbers (Table 6). 

Impairment of conscious level 25 pats. 21 pats. 
Gait disturbance 20 pats. 16 pats. 
Motoric paresis 16 pats. 13 pats. 
Disorientation 11 pats. 19 pats. 
Aphasic disorder 10 pats. 13 pats. 
Sensible paresis 0 pat. 0 pat. 

Table 5. Neurological Grading According to Markwalder (MGS) 
[12] in Both Patient Groups 

MGS TDT- BHC- TDT- BHC- TDT- BHC- 
group group group group group group 

admission 1st postop, day 1 discharge 

0 10 7 25 21 
1 6 13 13 11 5 7 

2 19 14 8 10 1 2 
3 6 5 I 2 
4 2 1 1 3 
Dead 2 3 

Statistical evaluation for the comparison of status at discharge is 
performed excluding 5 patients dying within the first therapeutic 
period. Neurological grading for 31 and 30 surviving patients at 
first discharge shows a mean MGS of 0.23 in the TDT-group ver- 
sus a mean MGS of 0.36 in the BHC-group: However, the statisti- 
cal difference is not significant with p = 0.329 

2. TDT-Group: Clinical Course and Status at Dis- 
charge 

Intra-operatively no adverse event was noted, such 
as a convulsive attack or other acute neurological 
deterioration. 

Table 6. CT Features on Admission 

TDT-group BHC-group 

Localization left 16 pats. 16 pats. 
right 14 pats. 10 pats. 
bilateral 3 pats. 7 pats. 

Mean distribution frontal 59% 53% 
temporal 5% 8% 
parietal 36% 39% 
occipital 0% 0% 

Density hypodensity 23 pats. 26 pats. 
isodensity 13 pats. 14 pats. 

Acute haemorrhage < 50% 14 pats. 16 pats. 

Mean maximal width (ram) 21 mm 22 mm 

Visible septations 19 pats. 18 pats. 

Compression cortical 31 pats. 32 pats. 
ventricular 1.2 pats. 16 pats. 

patients in both groups. Weakness of extremities, 
problems in verbal communication, or vertigo and 
gait disturbance were noticed by a subgroup of 21% 
to 36% each. Only a minority of patients cited nausea 
and vomiting or numbness of extremities (Table 3). 

The objective neurological findings on admission 
revealed similar data for both patient groups with the 

Midline intact 4 pats. 3 pats. 
shift 29 pats. 30 pats. 

Mean midline shift (mm) 11 m m  9 m m  

Basal cisterns intact 16 pats. 
partly compressed 8 pats. 
globally compressed 12 pats. 

17 pats. 
10 pats. 
7 pats. 
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Fig. 1. Ideal follow-up after TDT-technique. (a) isodense subdural haematoma with _> 2 cm width, ipsilateral cortical and ventricular 
compression, and midline shift of -- 1 cm. (b) CT-status on day 1 with the umbrella-like catheter-tip placed in the subdural space, return of 
the midline structures, ventricular and cortical re-expansion. Discrete residual hypodense subdural effusion of - 1 cm and small air-bubbles. 
(c) Status on day 10 shows ahnost total disappearance of the subduraI effusion with intact cortical mantle, normal-sized ventricles and intact 
midline structures 

On day 1, neu ro log ica l  a s ses smen t  a l ready  showed  

an i m p r o v e m e n t  in all  M G S  2 and M G S  3 and all  but  

one M G S  4 pat ients  and a s t eady  state in 3 out  o f  6 

M G S  1 pa t ien t  (Table  5). 

The  average  m a x i m a l  width  o f  h a e m a t o m a  

dec l ined  f rom 21 m m  in p r e -ope ra t i ve  CT to 10 m m  

in the CT scan pe r fo rmed  rou t ine ly  on day  1 and 

f ina l ly  to 4 m m  on the las t  ou t -pa t ien t  control .  

A l though  neuro log ica l  i m p r o v e m e n t  was ev iden t  

th roughout  the t rea tment ,  CT scans rout ine ly  per -  

f o rmed  on day  1 af ter  TDT,  showed  an idea l  pos i t ion  

o f  the subdura l  ca the ter  t ip ob ta ined  in only  55% of  
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Fig. 2. Mean amount of chronic subdural effusion in TDT-treated 
patients 

Table 7. Duration of  External Drainage and In-Patient Stay 

TDT-group BHC-group 

Mean external drainage (days) 3.1 5.7 
Mean in-patient stay (days) 4.9 9.6 

Comparison of mean in-patient stay shows a high significant differ- 
ence with p < 0.001. 

patients (Fig. 1). 14 TDTs performed were located 
1-3 cm lateral, and 2 TDTs were positioned 3-5 cm 
around the ideal localization of the needle trephina- 
tion. No cortical or subcortical contusion was detected, 
resulting from the 5 mm TDT or from the volume of 
the umbrella-like catheter tip. 

The mean amounts of haematoma effusion per day 
are shown in Fig. 2: After an average intra-operative 
aspiration of 67.3 ml, haematoma secretion declined 
daily to a mean 33.3 ml, 11.4 ml, resp. 1.4 ml. 

These numbers lead to a mean duration of external 
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drainage of  3.1 days and a mean amount of 4.9 in- 
patient days (Table 7). 

No peri-operative morbidity such as infection was 
noted and no adverse events occurred when the 
umbrella-like subdural catheter was removed. The 
overall peri-operative mortality rate was 6.0%: 
Table 8 shows the characteristics of both patient 
groups, underlying the poor MGS on admission and 
extensive previous medical history. 

At discharge, mean MGS status was 0.23 com- 
pared with 2.12 on admission (Table 5). 

2.1 Technical Complications during Continuous 
Drainage 

Parallelling no further haematoma effusion on day 
1, two patients showed a dislocation of the catheter 
tip, probably due to unnoticed pulling, in one patient 
into the cranial bone, in the other patient into the sub- 
cutaneous tissue. After immediate insertion of a new 
subdural catheter along the same pathway the later 
course was uneventful. In 8 patients, the catheter tip 
was not placed adjacent to the inner skull bone, in one 
of  these, the catheter tip even turned over with the 
proximal tubing. However,  only one of these 8 
patients was re-operated on later for relapse of the 
haematoma. 

2.2 Second Surgical Procedures 

Six patients (18.1%) had to be treated surgically a 
second time for persistence or relapse of a chronic 
subdural effusion (Fig. 3). 

The mean age on first admission was 72.1 years 
and trauma was remembered in 4 out of 6 patients. 
Mean clinical status on first admission according to 
MGS was 2.16 and mean haematoma width was 
23 mm on the first CT. It is clearly recognizable that 

Table 8. Mortality Rate in Both Patient Groups 

Patient 
Age (y) Medical history Regimen MGS admission MGS day 1 Complication Death 

53 renal transplantation, TDT 4 4 left middle cerebral artery occlusion day 6 
diabetes mellitus, 
immune suppression 

90 cardiac arrhythmia TDT 3 1 E. coil-pneumonia since day 4 and day 13 
global respiratory insufficiency 

84 BHC 1 0 left middle cerebral artery occlusion day 49 
58 prostate carcinoma BHC 4 4 bihemispherical infarction day 2 
66 oral anticoagulation BHC 4 4 secondary right intracerebral day 2 

haemorrhage 
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or manifest meningitis during continuous drainage 
necessitating the removal of the subdural tubes and 
the implementation of an i.v. antibiotic regimen. 

The overall peri-operative mortality was 9%: Table 
8 shows the characteristics of these patients with 
devasting MGS on admission in two patients and sec- 
ondary middle cerebral artery occlusion in the third 
patient. 

1 procedure 2 procedures 3 procedures 

BTDT-Groap  11~ BHC-Group 

Fig. 3. Numbers of procedures in TDT- versus BHC-group. Com- 
parison of the amount of surgical procedures reveals a one-tailed 
significant difference with p = 0.041 in favor for the TDT-group 

these numbers do not differ consistently from the 
findings in the total subgroup. 

Of these six patients, three patients with improved 
clinical performance but with asymptomatic persis- 
tent haematoma were re-operated on on days 4, 5, and 
day 7 after first TDT treatment. 

Three other patients were re-admitted on days 7, 
12, and day 14, respectively, for a true relapsing hae- 
matoma: In these latter patients computer tomograph- 
ic haematoma enlargement was parallelled by clinical 
deterioration from MGS 0 to MGS 1 and MGS 2. 

The later clinical outcome was excellent with an 
MGS 0 for all six patients after the second surgical 
intervention. 

3. BHC-Group: Clinical Course and Status on 
Discharge 

Intra-operatively, cardiac arrest occurred in a pre- 
viously "inconspicuous" patient. After interruption of 
the procedure and rescucitation, the procedure was 
performed again the next day without any adverse 
event. One patient complained about severe pain dur- 
ing all intra-operative maneouvres, so that high doses 
of analgesics and barbiturates had to be administered. 
In another patient, the burr-hole was performed at the 
wrong site: After immediate wound closure, the pro- 
cedure had to be redone at the correct localization. 

On the first postoperative day, neurological re- 
evaluation revealed a completely normal neurological 
examination without any subjective complaints in 7 
patients, and an MGS 1 or MGS 2 status in 11 and 10 
patients, respectively, and an MGS 3 status in 2 
patients. Three patients showed an MGS 4 status 
(Table 5). 

Six patients (18.1%) developed a wound infection 

3.1 Second and Third Surgical Procedures 

Eleven patients (33%) had to be re-operated on for 
persistence or relapse of chronic subdural haematoma 
(Fig. 3): Three patients developed acute subdural 
rehaemorrhage between days 4-8 necessitating a sec- 
ond surgical intervention. In one of these patients a 
history of IgG-plasmocytoma with ubiquitous cell 
depression was known, the two other patients had an 
unremarkable previous medical history. Eight patients 
had to be re-operated on for relapse of subdural hae- 
matoma an average of 33 days after first surgery. 

Another two patients (6%) had to be re-operated on 
a third time 7 and 10 days, after the second surgical 
intervention, respectively, for proven relapse of hae- 
matoma and clinical deterioration, until full recovery 
from chronic subdural haematoma occurred. 

Discussion 

Although Hamilton et al. [6] do not find any disad- 
vantage in performing craniotomy in chronic subdu- 
ral haematoma in comparison to burr-hole techniques, 
exposing this typical population of elderly and multi- 
morbid persons to an extended surgical technique 
does not seem to be an adequate treatment choice for 
routine performance. Consequently, Tator [17] and 
Horwitz [8] point this out in their comments. Actual- 
ly, the general attitude in recent years has indicated 
burr-hole craniotomy and continuous drainage [13, 
18] under local anaesthesia as the treatment of choice. 

Indeed, comparing the results of a prospective 
TDT- and BHC-treatment protocol, our outcome data 
underline the superiority of a minimal invasive proce- 
dure: 

Although most examined aspects of the admission 
status show nearly identical numbers when compared 
in both groups, comparison of mean MGS at first dis- 
charge shows a non-significant difference with 
p = 0.329 in favour for the TDT-treated subgroup. 
Additionally, in the special population of aged 
patients suffering from CSDH, it seems to be of great 
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importance, that postoperative neurological improve- 
ment is apparently initiated earlier in the TDT-group 
than in the BHC-group, as is clearly seen in the 
assessment of MGS status on the first postoperative 
day (Table 5). Remobilization and, finally, discharge 
from in-patient treatment into the former normal sur- 
roundings can be achieved earlier in the TDT-treated 
subgroup. This remarkable advantage of TDT-regi- 
men is underlined by the highly significant short in- 
patient stay with p < 0.001 in TDT-treated patients in 
comparison to BHC-treated patients (Table 7). 

Additionally, in times of medical budget curtail- 
ment, an almost 50% cut in in-patient treatment dura- 
tion in TDT-regimen results is an important lowering 
of treatment costs in this disease. The surgical proce- 
dure itself is less expensive in TDT-treatment, too. 
This procedure with a pin-like prick is designed for 
bedside performance, and only minimal covering of 
the surgical field with an aperture drape (Steri- 
DrapC M, Aperture Drape 40 cm • 40cm; 3M 

�9 Deutschland GmbH, Neuss, Germany) is necessary, 
in comparison with extensive use of single-use or re- 
usable sterile coverings in the operating theatre, low- 
ering the time for preparation and performance of the 
procedure by more than 50%. As the surgeon is pro- 
vided with a motor-driven burr-hole trephination set 
with all accessory equipment in the operating theatre, 
in TDT-regimen only a hand-driven drilling machine 
with a 5-ram drill is necessary to create a pathway for 
the subdural catheter. This saving in technical equip- 
ment is aided by the fact that only one nurse is 
required for assistance while performing the bedside 
TDT-procedure, whereas in BHC-regimen within the 
operating theatre, two nurses are usually necessary 
for performance of the surgical procedure. Evidently, 
the TDT-regimen provides reasonable saving in med- 
ical treatment costs. 

The blind insertion of the extended subdural cathe- 
ter apparently does not harm the neighbouring brain. 
Additionally, brainward protrusion of the catheter tip 
as well as even turnover might not disturb continuous 
effusion, so that technically easy insertion of the sys- 
tem can be assumed. Even with a non-ideal position- 
ing of the catheter tip, no relevant adverse effect was 
noticed, as we demonstrated in our prospective trial. 

Indeed, 33% surgical re-interventions within the 
BHC-group seems to be unacceptably high, paral- 
lelled by an 18.1% degree of re-interventions in the 
TDT-group, although being significantly better with a 
p = 0.041, this still represents a disappointing high 
percentage. 

The reason for this exceedingly high number 
becomes obvious, when the indication-setting for 
retrephination, already explained in the methodology 
section, is critically reviewed: If Markwalder's advice 
not to perform second surgery within 10 days after 
first intervention in case of persistent fluid accumula- 
tion, except in cases of no recovery or deterioration, 
would have been followed [13], the re-operation rate 
probably could have been reduced by another three 
patients and could have resulted in a 9% re-operation 
rate in the TDT-subgroup. In BHC-treated patients, 
the re-operation rate might have been reduced by two 
patients, resulting in a 27.2% rate for second interven- 
tions, not affecting the number of third interventions 
in this subgroup. On the other hand, the occurrence of 
three acute subdural rehaemorrhages within 4-8 days 
after first surgery within the BHC protocol seems 
worth mentioning. Apparently, the insertion of 
bigger-sized subdural drainage tubes within the hae- 
matoma cavity and intensive rinsing for evacuation of 
compact haematoma clots could provoke a rehaemor- 
rhage complication in a number of patients, as this did 
not occur in the TDT-group. This observation leads to 
another interesting aspect of CSDH treatment worth 
mentioning: 

One significant technical aspect in BHC-treatment 
consists in rinsing the haematoma cavity to evacuate 
possible haematoma clots [3, 7, 12, 19]. Introducing a 
5-ram TDT technique with bedside insertion of a spe- 
cial catheter into the haematoma cavity [16], besides 
adding an even less invasive treatment mode, also 
changed the previous usual practice of additional 
rinsing by simply evacuating it slowly. This point 
might also explain the better clinical outcome of 
patients in Tabaddor's [16] series as well as in our 
prospective group in comparison with a comparable 
BHC-group. 

This better outcome could be due to different coag- 
ulation and fibrinolysis activity within the haemato- 
ma cavity when rinsing the cavity with isotonic sodi- 
um chloride solution: Kawakami e t a l .  [11] found 
that, parallel to very low fibrinogen and high FDP 
concentrations in the haematoma [10], also FPBI] 
15-42 was markedly elevated in CSDH, marking 
highly sensitive fibrinolysis by plasmin. When fibrin- 
olytic activity is characteristic for CSDH, it is possi- 
ble that rinsing additionally supports insufficient clot 
formation due to preponderance of the plasminogen 
system. Detailed laboratory investigations comparing 
the influence of rinsing versus simply evacuating on 
the configuration of the different parameters of clot- 
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ting and the f ibr inolyt ic  system have already begun  

and will  be presented [15]. 

At this point ,  we have to state that a s imple evacu-  

ation reg imen  seems to show superior  results in com- 

par ison with a r eg imen  addi t ional ly  r ins ing the hae- 

matoma cavity during the surgical procedure.  

Addi t ional ly ,  in tens ive  r ins ing  might  also be a fac- 

tor responsible  for an 18%-infect ion rate in the BHC- 

group in compar i son  to a 0%- infec t ion  rate in TDT- 

treated patients.  Another  factor in f luenc ing  this worse 

result  in BHC-trea ted  persons may be found  in the 

larger size of skin and dural opening  and should be 

further invest igated.  

There is no doubt  that a near ly 50% cut in in- 

pat ient  stay with an equiva lent  amoun t  of t reatment  

cost savings,  a minor  n u m b e r  of surgical  procedures 

needed and a 0%-rate  of infect ious morbid i ty  as 

shown in this prospect ive trial marks a defini te  advan-  

tage of the TDT-t rea tment  over the BHC- reg imen  for 

this specific,  main ly  geriatric pat ient  popula t ion.  

Conclusion 

Compar ing  two min ima l ly  invas ive  procedure pro- 

tocols for t reatment  of chronic  subdural  haematoma,  

twist-dri l l  t rephinat ion  with inser t ion of a specific 

subdural  catheter and con t inuous  drainage is a recom- 

mendab le  t reatment  choice for bedside use with tech- 

n ical ly  easy and safe performance .  It s ignif icant ly  

surpasses the results obta ined in burr-hole  c ranio tomy 

techniques  in lower ing  morbid i ty  rate, re-operat ion 

rate, and dura t ion of in-pat ient  stay. 
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Comments 
This is a clinical research paper evaluating the results of treat- 

ment of chronic subdural haematomas with a 11 mm burr-hole ver- 
sus a twist drill trephination followed by closed-system drainage. 
Twist drill trephination was performed in a group of 33 patients and 
compared with a historical group of patients operated on by a burr- 
hole evacuation and drainage. 

Twist drill trephination proved to be superior by shortening the 
hospital stay of the patients and lowering of the infection rate. Also 
the re-operation rate due to recurrence of a haematoma was higher 
in the burr-hole treated group. 

Comparing results between non-randomised groups of patients 
carries a risk of errors; in the presented study it is probably accept- 
able. It is mentioned that patients with more than 50% of hyper- 
dense blood within a haematoma were excluded from twist-drill 



826 

trephination. Probably it has not been the case in the burr-hole 
treated group. If this assumption is correct the two compared 
groups would have different prognoses. Maybe it is confirmed by a 
higher proportion of patients with impaired orientation in burr-hole 
(57%) than in twist-drill trephination (33%). 

The authors propose an interesting explanation for the better 
results of direct drainage of a chronic haematoma in comparison 
with a drainage following flushing of the haematoma cavity. They 
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are still investigating the problem and announce that new results 
will be reported soon. 
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