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INTRODUCTION

  he incidental or accidental durotomy (ID)  
  is one of the common intraoperative com- 
  plications in spine surgery. The prevalence 
of ID ranged between 2.9-11.3%1-10 depended on 
age11, level of surgery10, gender12, type of surgery12-13 
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ABSTRACT

Objective: To determine current decision making in treatment for incidental durotomy (ID) in Thailand.
Methods: A questionnaire was sent to all orthopedic surgeons who attended the annual meeting of the Spine Society 
of Thailand 2016. The questionnaire had 2 parts including demographic data and 15 questions about details of 
ID repairing technique and postoperative treatment.  
Results: Sixty-seven responses were received from 213 participants (31.45% response rate). All respondents 
were male and performed lumbar spine surgery. Twenty-seven (40.30%) respondents work in a regional hospital. 
When ID occurred, most of the respondents (87.93%) provided further treatment. Sixty-one percent of respondents 
preferred prolene. Nylon and silk were used in 20% and 15%, respectively. The preferred size of repairing material 
was 6-0 (52.23%) and 5-0 (28.36%). The interrupted suture was used in 68.65 percent (46/67). The augmentation 
included fat graft (29/58, 50%), fibrin glue (12/58, 20.69%) and spongiostan (9/58, 15.5%). Seventy-five percent 
of respondents (48/64) used vacuum drain and 80% of respondents (54/67) prescribed bed rest after every dural 
repair. The durations of bed rest were 24 hrs (14/66, 21.2%), 48 hrs (27/66, 40.9%), 72 hrs (16/66, 24.2%) and 
more than 72 hrs (9/66, 13.6%). 
Conclusion: The perioperative management of lumbar ID in Thailand has substantial heterogeneity. Most of the 
participants prefer using interrupted suture, prolene, 6-0 in diameter, fat graft augmentation and placing wound 
drainage with vacuum. Duration of best rest varied between 24 to more than 72 hours. 
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and revision surgery7. The sequelae of ID include 
dizziness, vomiting, headache14, intracranial 
hemorrhage15, symptomatic pneumorachis16, intra- 
cranial hypotension and reversible cerebral  
vasospasm17. Additionally, ID cases significantly 
increase hospital length of stay and overall cost 
of treatment10.
  The treatment of choice is direct repair 
combined with various types of sealant. Unfor-
tunately, there are many repairing techniques and 
postoperative care protocols in lumbar ID. In the 
year 2014, Gautschi et al performed the online 
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survey in members of the Swiss, German, and 
Austrian neurosurgical and spine societies. The 
results showed that there was heterogeneity in 
the management. Nineteen percent of responders 
recommend only bed rest while most of them 
suggested direct repair combined with various bed 
rest periods18. Clajus et al conducted neurosurgical 
departments’ survey about lumbar IC management 
in Germany. Sixty-five percent of respondents 
treat IC by a combination of methods while 25.7% 
did suture alone. There were 72.5% prescribed 
bed rest for 1-3 days19.
  To our knowledge, there has been no 
survey in Thailand about lumbar ID management.                
The purpose of the present study was to assess the 
current trend of intraoperative and postoperative 
lumbar ID management among Thai orthopedic 
surgeons who attended the annual meeting of 
Spine society of Thailand 2016.

MATERIALS AND METHODS

  For data comparison, we adapted the 
questionnaire of the Gautschi et al study18. The 
questionnaire in the present study had two parts. 
The first part had demographic questions that 
pertained to gender, age and type of hospital. The 
second part had 15 questions including an annual 
number of lumbar surgery cases, the percentage 
of ID occurrence, treatment, details of suturing  
material, augmentation, details of lumbar drain use, 
details of postoperative bed rest and management 
of persistent cerebrospinal fluid (CSF) leakage. 
The questionnaire was shown in Table 1. 
  The questionnaire was distributed to ortho-
pedic surgeons who attended the annual meeting 
of the Spine Society of Thailand 2016. Inclusion 
criteria was Thai board-certified orthopedic sur-
geon. Descriptive statistics analysis were used for 
this survey. The percentage of answers was calcula- 
ted separately and depended on a number of respon- 
dents of each question. Statistical testing was 
performed using SPSS18 (SPSS Inc, Chicago, IL).

RESULTS

  Responses were received from 67 surgeons 
from 213 participants (31.45 % response rate). All 

respondents were male with average 41.72 ± 9.89 
years (range 27-75 years) and performed lumbar 
spine surgery. Sixty percent of respondents had 
age less than 45 years old. Twenty-seven (40.30%)
respondents work in a regional hospital, while 19 
(28.36%), 14 (20.89%) and 7 (10.45%) work in 
community/provincial hospitals, university hos-
pitals and private hospitals, respectively. Ninety 
percent of respondents (55/61) performed lumbar 
spine surgery less than 100 cases per year. The 
demographic data are shown in Table 2. 
  The percentage of ID which occurred less 
than 1%, 1-3% and more than 3% of cases were  
24/61 (39.34%), 28/61 (45.90%) and 6/61 (14.75%), 
respectively. When ID occurred, most of the respon-
dents (51/58, 87.93%) had further treatment and 
10.34 % (6/58) ordered only bed rest. Only one 
respondent answered do nothing.
  About surgical technique, 61 percent of 
respondents (37/60) preferred prolene. Nylon and 
silk were used in 20% (12/60) and 15% (9/60), 
respectively. The preferred size of repairing  
material were 6-0 (35/67, 52.23%), 5-0 (19/67, 
28.36%), 4-0 (12/67, 17.91%) and 3-0 (1/67, 1.49%). 
The interrupted suture was used in 68.65 percent 
(46/67). The additional augmentation were fat 
graft (29/58, 50%), fibrin glue (12/58, 20.69%) 
and spongiostan (9/58, 15.5%). After dural repair, 
49 respondents (49/65, 75.4%) placed lumbar 
drain and sub fascial space was the most common 
site (52/63, 82.54%). In addition, 75 percent of 
respondents (48/64) used vacuum drain. 
  In terms of bed rest, 80 percent of respon-
dents (54/67) prescribed bed rest after every dural 
repair but five percent (3/67) answered never use. 
About 15 percent (10/67) used bedrest when the 
inadequate dural repair was performed. The dura-
tions of bed rest were 24 hrs (14/66, 21.2%), 48 
hrs (27/66, 40.9%), 72 hrs (16/66, 24.2%) and 
more than 72 hrs (9/66, 13.6%). Concerning per-
sistent CSF leakage after repairing, 36 percent of 
respondents (24/64) answered wait and see. There 
was 27 percent (18/64) preferred re-operation. 
Most of the respondents (52/66, 78.8%) always 
informed their patients that had ID after the  
operation. Interestingly, two respondents (2/66, 
3.0%) never informed about ID. The details of 
ID repairing techniques were shown in Table 3.
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Current Trend of Treatment for Incidental Durotomy in Lumbar Spine Surgery in  code_____
Thailand: National Survey 
Please select only one answer and  check  for each questions 
Demographic data
Gender � Male � Female   Age__ year
Type of hospital  � community hospital � General Hospital � Regional hospital 
                            � University hospital � Private hospital � Other ______________
Do you ever perform lumbar surgery before? � Yes � Never
Details of dural repair and postoperative treatment
Please select only one answer for each questions and  check  in right-side column
(You can check many answers in the questions that had * mark)
1. How many lumbar surgery case do you  � 0-49     � 50-99    � 100-200  � >200
  perform annually? 
2. How many percent do you have ID? � 0%  � <1 % � 1-3 % � 3-6 % � 6-9 %  � >9 %
3. What is your treatment when    � do nothing  � only bed rest (please stop if answer these 
   ID occur?  two answers)
   � further treatment (please answer question No 4-15  and you 
   can check multiple answers in questions that had *)
4. Suture material  � Nylon � prolene � silk � vicryl � other________
5. Size of suture material � 3-0      � 4-0     � 5-0    � 6-0     � other________
6. Suturing techniques � interrupted  � running � other________
7. Augmentation* � fibrin glue � fat graft � muscle graft
   � spongiostan � other________
8. Do you use lumbar drain in lumbar surgery? � Never � Sometimes  � Always use � Other_______
9. Do you use lumbar drain after ID repair?  � Never (please skip to question No 12) 
   � Sometimes  � Always use (please answer question 
       No. 10,11  )
10. Where do you put the drain? � subfascial  � subcutaneous � both
11. Do you use the vacuum? � No  � Yes
12. Do you order the bed rest treatment to patients?  � Never  � yes only if inadequate repairing  � Always
13. If answer in question No12 is yes, how long?  � 24 Hrs � 48 Hrs � 72 Hrs � >72 Hrs
14. How do you manage persistent CSF leakage  � wait and see  �  IV fluid � relative bed rest � strict bed rest  
     after repairing?* � repeat MRI � reoperation 
   � other________
15. Do you inform patients if ID occur? � never � sometimes � always

TABLE 1. Show details of survey questionnaire

DISCUSSION

  The incidental or accidental durotomy 
(ID) is not an uncommon complication in lumbar 
spine surgery. Usually the treatment of choice is 
direct repair with or without augmentation. The 
previous survey in many countries showed a 
variety of repairing techniques and perioperative 
protocol especially augmentation and bed rest18. 
Unfortunately, there was no data about the current 

intraoperative and postoperative lumbar ID manage- 
ment among Thai orthopedic surgeons. To our 
knowledge, this present study was the first survey 
about lumbar ID management in Thailand.
  The results of the present study showed 
most of the respondents (45.90%) reported ID 
prevalence about 1-3% of their lumbar surgery. 
About 88% percent had further treatment when ID 
occurred. Prolene was the most common suture 
(61%) and 6-0 was the most common diameter 
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Question Answer Number (percent)
Gender Male 67 (100)
Age < 45 years old 37 (60.7)
 > 45 years old 24 (39.3)
Type of hospital Community/General 19 (28.36)
 Regional 27 (40.30)
 University 14 (20.89)
 Private   7 (10.45)
Do you ever perform lumbar surgery before? Yes 67 (100)
How many lumbar surgery case do you perform annually? 0-49 40 (65.56)
 50-99 15 (24.58)
 100-200   4 (6.58)
 > 200   2 (3.28)
How many percent of lumbar spine surgery do you have ID? 0%   2 (3.28)
 < 1% 22 (36.06)
 1-3% 28 (45.90)
 3-6%   6 (9.84)
 6-9%   2 (3.28)
 > 9%   1 (1.64)

TABLE 2. Show demographic data of respondents

(52.23%). Sixty-eight percent of respondents 
used interrupted suture. Additionally, fat graft 
and fibrin glue were the preferred augmentations. 
Ins term of postoperative care, eighty percent of 
respondents prescribed bed rest after dural repair. 
The durations of bed rest were 24 hrs (21.2%), 
48 hrs (40.9%), 72 hrs (24.2%) and more than 72 
hrs (13.6%). In addition, nearly 79 percent always 
informed their patients after ID happen. 
  Gautschi et al performed the online survey 
in members of the Swiss, German, and Austrian 
neurosurgical and spine societies. Ninety percent 
of respondents were neurosurgeon and 84% had 
further treatment while 19.4% prescribed only 
bed rest. The most common suture technique and
augmentation were interrupted suture and spon-
giostan, respectively. About seventy percent pre-
scribed postoperative bed rest (34.9% 24 hrs, 28% 
48 hrs, and 6.3% 72 hrs). Eighty-two percent 
always informed their patients if ID occured18.  
Clajus et al sent a questionnaire to the chief of 
the neurosurgical departments in Germany about 
lumbar ID management. Sixty-five percent of  
respondents treated ID by a combination of methods 
while 25.7% suture alone, 6.4% fibrin-coated 
fleeces alone, 1.8% muscle patch alone and 0.9% 

with fibrin glue alone. About postoperative bed 
rest, there were 72.5% prescribed bed rest for 1-3 
days, 1.8% > 3 days, and 25.7% allowed immediate 
mobilization without bed rest19.
  Comparing with Gautschi et al study, the 
results of our study was similar in term of percen- 
tage of further treatment, suturing techniques, post- 
operative bed rest and patient inform. However, 
the most common augmentation in the presented 
study was fat graft and fibrin glue while the other 
study was spongiostan18. Furthermore, most of our 
respondent (75.4%) used postoperative wound 
drainage, but only one-third in Gautschi et al 
respondents used it. There were many different 
results when compared with Claus et al study. 
Sixty-five percent of their respondents preferred 
combination of at least two types of augmentation 
and one fourth used only suture. However, 72 per-
cent prescribed bed rest between 1-3 days while 
86 percent of our respondent also did the same.
  The limitations of this study were small 
size of the sample, low response rate, and only 
orthopedist. However, the results of this present 
study showed the current trend of Thai orthopedic 
surgeon about ID repairing techniques and  
postoperative care protocol which was similar 
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Question Answer  Number (percent)
  Present study Clajus et al Gautschi et al
  (2016) (2015) (2014)
Country  Thailand German Swiss, German, and 
     Austrian
Response rate  67/213 (31.45) 109/149 (73.2 ) 175/397 (44.1)
Respondents type  Orthopedist Neurosurgeon Neurosurgeon (89.7)  
  (100) (100) Orthopedist (10.3)
What is your ID Do nothing    1 (1.73) N/A   17 (9.7)
treatment? Only bed rest    6 (10.34) N/A   34 (19.4)
 Further treatment  51 (87.93) N/A 147 (84.0)
Suture material Nylon  12 (20.00) N/A N/A
 Prolene  37 (61.67) N/A N/A
 Silk    9 (15.00) N/A N/A
 Vicryl    2 (3.33) N/A N/A
Size of suture 3-0   1 (1.49) N/A N/A
material 4-0 12 (17.91) N/A N/A
 5-0  19 (28.36) N/A N/A
 6-0     35 (52.23) N/A N/A
Suturing techniques Interrupted   46 (68.65) N/A 122 (69.7)
 Running  21 (30.9) N/A   47 (26.9)
Augmentation Fibrin glue  12 (20.7) 1 (0.9)   54 (30.9)
 Fat graft 29 (50.0) 2 (1.8)*   23 (13.1)
 Muscle graft   2 (3.4)     36 (20.6)
 Spongiostan    9 (15.5)   139 (79.4)
 Other   6 (10.3) 109 (65.1) †, 28(25.7) N/A
   ‡ 
Do you use lumbar   Never   17 (25.4) N/A     0
drain in lumbar  Sometimes 13 (19.4) N/A   66 (37.7)
surgery? Always use 37 (55.2) N/A     6 (3.4)
Do you use wound  Never   4 (6.2) N/A   65 (37.1)
drainage after ID Sometimes 12 (18.5) N/A   54 (30.9)
repair?  Always use  49 (75.4) N/A   59 (33.7)
Where do you put  Sub fascial 52 (82.5) N/A N/A
the drain? Subcutaneous     5 (7.9) N/A N/A
 Both   6 (9.5) N/A N/A
Do you use the  No 16 (25.0) N/A N/A
vacuum? Yes 48 (75.0) N/A N/A
Do you order the  Never   3 (5.5) 19/66 (28.8)    26 (14.9)
bed rest treatment  Yes if inadequate 10 (14.9) 47/66 (71.2) §    22 (12.6)
to patients?   Always 54 (80.6)   121 (69.14)
How long do you  24 Hrs 14 (21.2) 79/109 (72.5) ||   61 (34.9)
use bed rest?  48 Hrs 27 (40.9)     49 (28.0)
 72 Hrs  16 (24.2)     11 (6.3)
  >72 Hrs   9 (13.6) 2/109 (1.8)     0 (0)
Do you inform  Never   2 (3.0) N/A     2 (1.1)
patients if ID  Sometimes 12 (18.2) N/A   28 (16.0)
occur? Always 52 (78.8) N/A 145 (2.9)

TABLE 3. Show intraoperative and postoperative data of present study comparing previous studies

*muscle/fat graft, †combined augmentation, ‡ suture alone, § use bed rest, || 24-72 hrs
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from the previous studies that were conducted in 
European neurosurgeons. Moreover, these results 
may guide the spine surgeon to select the proper 
treatment for ID after lumbar surgery.

CONCLUSION

  In Thailand, the perioperative manage-
ment of lumbar ID has substantial heterogeneity 
the same as previous surveys in Europe. Most of 
the participants prefer using interrupted suture, 
prolene, 6-0 in diameter, fat graft augmentation 
and sub facial wound drainage with a vacuum. 
Unfortunately, duration of postoperative best rest 
had a variety which ranged between 24 to more 
than 72 hours. Because of lacking good evidence-
based guideline, the prospective multicenter 
randomized controlled trial is warranted.

ACKNOWLEDGMENTS

  This study was supported by Siriraj Research 
Development Fund. The authors would like to 
thank Miss. Natnicha Sruburiruk for her assistance 
in statistical analysis and staff of the orthopedic 
research unit are also gratefully acknowledged.

Potential conflicts of interest
None

REFERENCES

1. Adogwa O, Huang MI, Thompson PM, Darlington T,  
 Cheng JS, Gokaslan ZL, et al. No difference in postopera- 
 tive complications, pain, and functional outcomes up to  
 2 years after incidental durotomy in lumbar spinal fusion:  
 a prospective, multi-institutional, propensity-matched  
 analysis of 1,741 patients. Spine J 2014;14(9):1828-34.
2. Cammisa FP, Jr., Girardi FP, Sangani PK, Parvataneni  
 HK, Cadag S, Sandhu HS. Incidental durotomy in spine  
 surgery. Spine (Phila Pa 1976). 2000;25(20):2663-7.
3. Desai A, Ball PA, Bekelis K, Lurie J, Mirza SK, Tosteson 
 TD, et al. SPORT: does incidental durotomy affect long- 
 term outcomes in cases of spinal stenosis? Neurosurgery  
 2011;69(1):38-44; discussion 
4. Desai A, Ball PA, Bekelis K, Lurie J, Mirza SK, Tosteson  
 TD, et al. Surgery for lumbar degenerative spondylolisthesis 
 in Spine Patient Outcomes Research Trial: does incidental  
 durotomy affect outcome? Spine 2012;37(5):406-13.
5. Desai A, Ball PA, Bekelis K, Lurie JD, Mirza SK, Tosteson  
 TD, et al. Outcomes after incidental durotomy during  
 first-time lumbar discectomy. J Neurosurg Spine 2011; 
 14(5):647-53.

6. Guerin P, El Fegoun AB, Obeid I, Gille O, Lelong L, Luc S, 
 et al. Incidental durotomy during spine surgery: incidence,  
 management and complications. A retrospective review.  
 Injury 2012;43(4):397-401.
7. Jankowitz BT, Atteberry DS, Gerszten PC, Karausky P, 
 Cheng BC, Faught R, et al. Effect of fibrin glue on the  
 prevention of persistent cerebral spinal fluid leakage after  
 incidental durotomy during lumbar spinal surgery. Eur  
 Spine J 2009;18(8):1169-74.
8. Jones AA, Stambough JL, Balderston RA, Rothman RH,  
 Booth RE, Jr. Long-term results of lumbar spine surgery 
 complicated by unintended incidental durotomy. Spine  
 1989;14(4):443-6.
9. McMahon P, Dididze M, Levi AD. Incidental durotomy  
 after spinal surgery: a prospective study in an academic  
 institution. J Neurosurg Spine 2012;17(1):30-6.
10. Nandyala SV, Elboghdady IM, Marquez-Lara A, Noureldin 
 MN, Sankaranarayanan S, Singh K. Cost analysis of  
 incidental durotomy in spine surgery. Spine (Phila Pa 1976) 
 2014;39(17):E1042-51.
11. Du JY, Aichmair A, Kueper J, Lam C, Nguyen JT, Cammisa 
 FP, et al. Incidental durotomy during spinal surgery: a  
 multivariate analysis for risk factors. Spine (Phila Pa 1976)  
 2014;39(22):E1339-45.
12. Takahashi Y, Sato T, Hyodo H, Kawamata T, Takahashi E, 
 Miyatake N, et al. Incidental durotomy during lumbar spine  
 surgery: risk factors and anatomic locations: clinical article.  
 J Neurosurg Spine 2013;18(2):165-9.
13. Tafazal SI, Sell PJ. Incidental durotomy in lumbar spine  
 surgery: incidence and management. European spine  
 journal : official publication of the European Spine Society,  
 the European Spinal Deformity Society, and the European  
 Section of the Cervical Spine Research Society. 2005;14(3): 
 287-90.
14. Hodges SD, Humphreys SC, Eck JC, Covington LA.  
 Management of incidental durotomy without mandatory  
 bed rest. A retrospective review of 20 cases. Spine (Phila Pa 
 1976) 1999;24(19):2062-4.
15. Zimmerman RM, Kebaish KM. Intracranial hemorrhage  
 following incidental durotomy during spinal surgery.  
 A report of four patients. J Bone Joint Surg Am 2007;89 
 (10):2275-9.
16. Rovlias A, Pavlakis E, Kotsou S. Symptomatic pneumora- 
 chis associated with incidental durotomy during micro- 
 scopic lumbar disc surgery. Case report. J Neurosurg Spine  
 2006;5(2):165-7.
17. Chaves C, Freidberg SR, Lee G, Zerris V, Ries S, Chavali R. 
 Cerebral vasospasm following intracranial hypotension  
 caused by cerebrospinal fluid leak from an incidental  
 lumbar durotomy. Case report. J Neurosurg 2005;102(1): 
 152-5.
18. Gautschi OP, Stienen MN, Smoll NR, Corniola MV,  
 Tessitore E, Schaller K. Incidental durotomy in lumbar  
 spine surgery--a three-nation survey to evaluate its man- 
 agement. Acta Neurochir (Wien) 2014;156(9):1813-20.
19. Clajus C, Stockhammer F, Rohde V. The intra- and posto- 
 perative management of accidental durotomy in lumbar  
 spine surgery: results of a German survey. Acta Neuro- 
 chirurgica 2015;157(3):525-30.


