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Background: Thymectomy for widespread Myasthenia gravis may be associated with a turbulent 
postoperative course especially if preoperative circulating acetylcholine receptor autoantibody levels 

are towering. Plasmapheresis remove these antibodies. The aim of this study was to explore the results of preoperative 
Plamapheresis on postoperative course after thymectomy. This is a retrospective study at tertiary care  Material And Method 
center where 13 patients of myasthenia gravis were operated in 3 year duration (2017-2020). All patients had undergone 2 
cycles of plasmapheresis before surgery. Result was evaluated postoperatively in ICU, at the time of discharge, and at follow up 
after 7 days, 1 month and 6 month in terms of weaning from ventilator, ICU stay, level of autoantibodies and length of hospital 
stay, improvement in symptoms, and mortality.  Out of 13 patients 5 (38.46%) were male and 8 (61.54%) were female in  Results
the age range of 20 to 60 years. 6 (46.15%) were in stage IIA and 7 (53.85%) in stage IIB. Preoperative autoantibody levels were in 
the range of 30-50 nmol/ml. Almost total thymectomy was done in all patients. Patients were extubated with in 4-6 hrs after 
surgery and there was no mortality. Patients were discharged at postoperative day 4-7. The study shows that  Conclusion 
preoperative use of plasmapheresis to reduce the autoantibody level is associated with an early extubation, early discharge 
and less complication after thymectomy. 
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Cardiothoracis

INTRODUCTION
Myasthenia gravis is an acquired, autoimmune disease of 

1neuromuscular system  in which autoantibodies are formed 
against acetylcholine nicotinic post synaptic receptors at 

2 myoneural junction. These autoantibodies cause drop in 
available number of receptors by increasing degradation of 
receptors, straightaway blocking the receptor sites, and 
actual degradation of receptor sites through commencement 

3 of complement system. Once acetylcholine receptor number 
decreases to 30% of normal, abnormal fatigue of voluntary 
muscles and weakness appear on repetitive activity. Study 
have revealed that thymus gland is implicated in myasthenia 
gravis by producing autoantibodies against acetylcholine 

4,5receptors.

Symptoms of myasthenia gravis comprise ptosis (ocular 
involvement), trouble in chewing and swallowing (bulbar 
involvement), weakness of upper limb, and trouble in walking 
(Proximal muscle weakness), dyspnea and respiratory failure. 

Treatment modalities for myasthenia gravis include 
Acetylcholine esterase inhibitors, steroids and other 
immunosuppressive drugs, Human immunoglobin, 
plasmapheresis,  immunoadsorpt ion and surgical 
management. 

Since thymus is concerned in pathogenesis of myasthenia 
gravis, getting rid of this gland is the treatment of choice in 

6myasthenia gravis.  Some patients of thymectomy develop 
myasthenic crisis in postoperative period which may require 

7intubation and mechanical vrentilation  and risks the life of 
the patient. 

Plasmapheresis was introduced in treatment approach of 
8myasthenia gravis by Pinching et al  in 1976, since it remove 

circulating autoantibodies and alleviates the symptoms, 
though the benet is for short term because it cannot prevent 
synthesis of autoantibodies and it's a well established 
modality of treatment in myasthenia gravis now.

Phasmapheresis is not only valuable to control acute 
9myasthenic crisis and myasthenia exacerbation  but it can 

also be used in cold cases preoperatively in patients planned 
for thymectomy to optimize the patients conditions. d'Empair 

10et al  reported signicant decrease in time to mechanical 
ventilation and shorter stay in ICU for myasthenic patients 
treated by plasmapheresis before thymectomy. 

In plasmapheresis, the plasma which is going to be discarded 
is replaced with albumin or FFP from healthy donor. In this 
study we exclusively used albumin for exchange to avoid 
anaphylactic reactions and transmission of infections. 

In view of the above ndings we retrorospectively analyzed 
the effects of plasmapheresis done preoperatively on 
postoperative outcome after thymetomy.

MATERIALS & METHODS
A retrospective analysis of 13 patients of myasthenia gravis 
admitted in SMS Hospital, Jaipur, Rajasthan in the duration of 
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3 years from August 2017 to August 2020 was done who were 
subjected to surgical management. All patients were initially 
evaluated by neurologist and then referred to us for surgical 
management.

Out of 13 patients, 8(61.54%) were female and 5 (38.46%) were 
male in the age range of between 20-60 years. Severity of 
myasthenia gravis was evaluated according to Osserman 

11 and Genkin classication. 6 patients (46.15%) were 
classied into stage II A and 7 (53.85%) were in stage II B. 

Patient's preoperative evaluation included thorough clinical 
History and examination, blood investigations including 
assessment of acetylcholine receptor autoantibody level, 
chest X-Ray, ECG, CT Scan chest, pulmonary function test, 
electromyography and 2D echocardiography.

All cases had good motor power, with no evidence of 
respiratory failure. Ptosis and limb muscle weakness and 
diplopia were invariably present in all patients. 5 Patients had 
bulbar muscle involvement and exercise intolerance with 
dyspnea on exertion. No patient had history of acute 
myasthenic crisis. All patients were on pyridostigmine and 
steroids with 3 patients were on azathioprine too. 

Preoperatively, spirometery exercises were advised to all 
patients to improve respiratory muscle strength. As guidelines 
are not available regarding preoperative plasmapheresis in 
myasthenia gravis patients undergoing elective thymectomy, 
therefore we subjected all patients to 2 cycles of 
plasmapheresis preoperatively, 3-4 days apart and albumin 
was used to substitute plasma.  Plasmapheresis achieved 
signicant reduction in autoantibody level although a denite 
level of autoantibodies was not xed. Effect on symptoms and 
level of autoantibodies were assessed after Plasmapheresis. 
Pyridostigmine and steroids were continued till the morning of 
surgery. 

Anesthetic Management 
Induction was done with thiopentone sodium, fentanyl and 
single dose of Atracurium. Maintanance was achieved with 
sevourane. Patients were intubated followed by arterial and 
venous monitoring lines and urinary catheter insertion. 

Operative Procedure  
Maximal thymectomy was done transsternally by single 
surgical team in all patients, fatty tissue was removed from 
root of great vessels to the superior surface of diaphragm and 
from right phrenic nerve to left phrenic nerve. The specimens 
were sent for histopathological examination.

Hemostasis was achieved and sternum was approximated 
after xing one mediastinal drain. Wound was closed in layers 
and patient was shifted to ICU on ventilator with no inotropic 
support. 

Post-operative Management
All patients regained consciousness in 2–3 hrs. Intravenous 
neostigmine and steroid were given and continued 6 hourly on 
postoperative day 0.  Patients were weaned and extubated 
within 4-6 hrs of surgery. 

Oral drug therapy was resumed from postoperative day-1. 
After removal of mediastinal drain patients were shifted to 
postoperative ward on postoperative day-2. None of them 
required phasmapheresis after surgery. Patients were 
discharged on postoperative day 4-7 on oral pyridostigmine 
and steroids, which were gradually tapered in follow-up 
period. 

Patient's clinical status improvement in symptoms and 
autoantibody levels were assessed after surgery in 7 days, 1 
month, and 6 month follow up period. 

The end points of study were extubation time, ICU stay, 
hospital stay, postoperative complications, and 6 month 
mortality.

RESULT
13 patients were enrolled in this study with 8 female (61.53%) 
and 5 were male (38.46%) (Table 1).

Table 1: Gender

Patients were in 25-60 years age group (Table 2).

Table 2: Age

After history and thorough clinical examination patients were 
categorized according to  Osserman and Genkin 
classication. 6 (46.15%) patients were in stage IIA and 7 
(53.85%) patients were in stage IIB (Table 3). Ptosis was 
invariably present in all the patients and there was no history 
of acute fulminating myasthenia gravis or acute myasthenic 
crisis in any patients. 

Table 3: Osserman and Genkin Classication 

Before undergoing plasmapheresis procedure anti 
acetylcholine receptor autoantibody level was checked for all 
13 patients (Table 4) and the level was in between 10-45 
ng/mmol. Autoantibody level was rechecked at 7 days, 1 
month, and 6 month of follow-up.

Table 4: Antibody Level before plasmapheresis

Patients were extubated with 3-4 hours of surgery. They 
remained under observation in ICU for 48 hrs. (9 patients) to 72 
hrs (4 patients) (Table 5) and then shifted to the postoperative 
ward. 6 Patients (46.15%) were discharged on postoperative 
day 4, 3 patients (23.08%) on postoperative day 5, and 4 
patients (30.77%) were discharged on postoperative day 7 
with oral Prednisolone 10 mg TDS and pyridostigmine 60 mg 
QID (Table 6).

Table 5: ICU Stay
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Gender Number %

 Male 5 38.46

Female 8 61.54

Total 13 100%

Age Number %

20-30 3 23.08

31-40 4 30.77

41-50 4 30.77

>50 2 15.38

Total 13 100%

Stage Number %

I 0 0.00

IIA 6 46.15

IIB 7 53.85

III 0 0

Total 13 100%

Range (nmol/L) Number %

1-10 0 0

11-20 2 15.38

21-30 3 23.08

31-40 4 30.77

41-50 4 30.77

Total 13 100%

Hrs. Number %

12-48 hrs 8 61.54

48-72 hrs 5 38.46

Total 13 100%



  X 57GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

Table 6: Hospital Stay after Surgery  

Histopathological examination revealed thymic hyperplasia 
in 8 patients (61.54%).  Out of 3 thymoma patients (23.08%), 
one showed thymoma with capsular invasion and for which 
radiotherapy was included in the treatment regime. Fatty 
involution was seen in only one case (7.6%) and Normal 
thymic tissue was seen in one specimen (7.6%) (Table 7).

Table 7: Histopathology of thymus specimen

At one month of follow up 10 patients showed signicant 
improvement in symptomatology and 2 patients revealed that 
improvement was mild to moderate. These 2 patients had 
higher level of auto antibodies preoperatively and the level 
was decreasing slowly. Therefore, it was found that higher 
autoantibody level may be associated with less improvement 
in symptoms. At the same time autoantibody level was also 
checked which showed that it reduced to <5nmol/L in 4 patient 
(30.77%) while in 9 patients (69.23%) it was between 5-15 
nmol/L (Table 8). This decrease in autoantibody level 
correlated with improvement in symptoms. 

Table 8: Acetylcholine receptor auto antibody level at 1 
month 

At 6 month follow up, autoantibody level was decreased to less 
than 5 nmol/L in all except one patient of thymoma who 
received radiotherapy. Over all there was no mortality, no 
complication seen and worsening of symptoms was not seen 
in any patient.  

DISCUSSION
Incidence of myasthenia gravis is approximately 140 per 10 

12-13lac population.  Overall mortality rate without surgery is 
145.3%.  Bacause of playing the main role in pathogenesis of 

the disease, thymectomy has become the standard treatment 
modality, But thymectomy may be associated with a stormy 
postoperative course in terms of myasthenic crisis causing 
respiratory failure, prolonged ventilation, re-intubation, 
longer ICU and hospital stay, and mortality. Studies have 
shown that approximately 3-12% patients develop myasthenic 

15,16crisis after thymectomy.  Chaoying Liu et al demonstrated 
that occurrence of myasthenic crisis after thymectomy was 
more if serum acetylcholine receptor antibody levels were 

17high.

Although there is no consensus that plasmapheresis before 
18thymectomy improves perioperative outcome  yet various 

studies have shown that preoperative plasmapheresis 
remarkably facilitates the postoperative recovery with 

19,20improved outcome  while S Saeteng et al found no 
difference in PPG and NPPG in relation to postoperative 

2 1outcome.  Nagayasu et al in their landmark study 
documented that 5 patients suffered myasthenic crisis in non 
preoperative plasmapheresis group while no patient of 

preoperative plasmapheresis group developed this 
20complication within 30 days of thymectomy.  S Saeteng et al 

performed one cycle of plasmapheresis one day prior to 
21surgery  but in this study 2 cycles were performed followed by 

checking the autoantibody level which showed signicant 
reduction in the levels. Then patients were subjected to 
thymectomy.

Plasmapheresis using fresh frozen plasma as replacement 
uid is associated with complications like hypotension, 

22paresthesia, anaphylactic reactions etc.  However, human 
albumin is better than FFP as no complications were seen with 

20this during plasmapheresis.  In the present study, allergic 
reaction was seen in rst patient therefore we exclusively 
shifted to albumin and completed the research without 
noticing any side effects. Similar result was also observed by 

23Jason M. Budde et al.

In this study most of the patients were extubated with in 3-4 hrs 
of surgery followed by quickly resuming their routing activities 
like swallowing, chewing, walking etc., improvement was also 
noticed in respiration during walking, ptosis, and diplopia. S 
Saeteng et al mentioned that PPG had greater opportunities 

21 for immediate or early extubation than those in NPPG
however, El Bawab et al reported no difference in PPG and 
NPPG in terms of overall median time of mechanical 

24ventilation, ICU stay and hospital stay  but in our study it was 
found that overall time of mechanical ventilation, ICU and 
hospital stay was short.

The frequency of complications after thymectomy as reported 
21by S Saeteng, was 2% in NPPG and 6% in PPG  while 

according to Vucic and Davis et al it was approximately 
2524.7%,  however, in the present study no complications were 

noted after thymectomy.

Thymus was invariably found involved with some or other 
pathology and only in one patient thymus was normal. Our 
histopathological ndings were consistent with results shown 
by Skeie G O et al, showing thymoma presence in 10-15% 

26 patients and Hohlfeld R et al, showing lymphoid hyperplasia 
27in approximately 70% specimens.  

Seto M et al noticed marked decrease in anti Ach R antibody 
titers within one month of surgery and is a favorable 
prognostic sign in patients of myasthenia gravis who have 

28undergone thymectomy.  Similarly, there was signicant 
reduction in autoantibody titer along with drastic 
improvement in symptomatology in this study. 

At 6 month follow-up, steroid and pyridostigmine were tapered 
with no evidence of recurrence of symptoms except in one 
thymoma patient with capsular invasion requiring continuous 
drug support.

CONCLUSION
Although number of patients included in this study was small 
but st i l l  results suggest that use of preoperative 
plasmapheresis improves post operative outcomes in 
thymectomy patient in signicant manner.

Abbreviation
ICU-  Intensive Care Unit
FFP-  Fresh Frozen Plasma 
PPG -  Preoperative Plasmapheresis Group
NPPG-  N on Preoperative Plasmapheresis Group 
Ach R-  Acetylcholine Receptor
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Post of Days Number %

4th 6 46.15

5th 3 23.08

7th 4 30.77

Total 13 100%

%

Normal Tissue 1 7.69

Fatty Involution 1 7.69

Thymic Hyperplasia 8 61.54

Thymama 3 23.08

Total 13 100%

nmol/L Number %

< 5 4 30.77

5-10 7 53.85

10-15 2 15.38

Total 13 100%



58 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

REFERENCES
1. Simpson JA: Myaesthenia gravis, a new hypothesis. Scatt Med J 5: 419, 1960.
2. Almon RR, Andrew AG, Appel SH: Serum globulin in myasthenia gravis: 

inhibition of L-Bungaroton to acetylcholine receptor. Science 186L 55m 1974,
3. Drachman DB, et al: Mechanisms of acetylcholine receptor loss in 

myasthening grawis. J Neurol Neurosurg. Psychiatry. 43: 601, 1980.
4. Lennon VA: The immunopathology of myasthenia gravis. Human Pathol 9: 

541m 1978.
5. C.W. Olanow and A.D. Roses, "The pathogenesis of myasthenia gravis- a 

hypothesis" Medical Hypotheses, vol. 7, no. 7, pp. 957-638, 1981.
6. Blalock A, Harvey A, Ford F, Lilienthal J Jr. The treatment of myasthenia gravis 

by removal of the thymus gland. JAMA 1941; 17: 1529-31.
7. Watanabe A, Watanabe T, Obama, T, et al. Prognostic factors for myasthenic 

crisis after trans sternal thymectomy in patients with myasthenia gravis. J 
Thorac Cardiovasc Surg 2004; 127: 868-76.

8. A.J. Pinching, D.K. Peters, and JN Davis, "Plasma exchange in myasthenia 
gravis". The Lancet, Vol. 1, No. 8008, pp. 428-429, 1977.

9. Kornfeld P, Ambinder EP, Papatestae AE, Bender AN, Genking G. 
Plasmapheresis in myasthenia gravis: Controlled study. Lancet 1979; 2: 629.

10. d'Empaire G, Hoaglmo D.C, Perlo VP, Pontoppidan H. Effect of Prethymectomy 
Plasma exchange on postoperative respiratory function in myasthenia gravis. 
J. Thorac Cardiovasc Surg. 1985, Vol. 89. Page 592-596.

11. Assessment of Plasmapheresis. Report of the therapeutics and technology 
assessment subcommittee of the American Academy of Neurology. 
Neurology. 1996; 47: 840-3.

12. Silvestri NJ, Wolfe GI. Myasthenia gravis. Seminars in Neurology. 2012; 32 (3): 
215-226.

13. Lin CW, Chen TC, Jour JR. Woung LC. Update on Ocular myasthenia gravis in 
Taiwan. Taiwan Journal of Ophthalmology. 2018; 8(2): 67-73.

14. Al-Bassam W, Kubicki M, Bailey M, et al. Characteristics, incidence, and 
outcome of patients admitted to the intensive care unit with myasthenia 
gravis. Journal of Critical Care. 2018; 45: 90-94.

15. Prokakis C, Koletsis E, Salakou S et al. Modied maximal thymectomy for 
myasthenia gravis: effect of maximal resection on late neurologic outcome 
and predictors of disease remission. Ann Thorac Surg. 2009; 88:16 38-45

16. Leuzzi G, Meacci E, Cusumano G, et al. Thymectomy in myasthenia gravis: 
Proposal for predictive score of post operative mysthenic crisis. Eur J 
Cardiothorac Surg. 2014; 45: e76-88e 88. 

17. Liu C, Liu P, Zhang XJ, Li WQ, Qi G. Assessment of the risks of a myasthenic 
crisis after thymectomy in patients with myasthenia gravis; a systematic 
review and meta-analysis of 25 studies. J Cardiothorac Surg. 2020 Sep 
29;15(1):270.

18. V. Ivanez, E. Diez-Tejedor, M. Lara, and P. Barreiro, "Usefulness of 
plasmapheresis before thymectomy in the management of myasthenia 
gravis," Neurologia, vol. 9 no. 7, pp 277-281, 1994.

19. Yeh JH, Chen WH, Huang KM, Chiu HC. Prethymectomy Plasmapheresis in 
myasthenia gravis. Journal of Clinical Apheresis. 2005; 20(4): 217-221.

20. T. Nagayasu, T. Yamayoshi, K. Matsumoto et al., "Benecial effects of 
plasmapheresis before thymectomy and the outcome in myasthenia gravis," 
Japanese Journal of Thoracic and Cardiovascular Surgery, vol. 53, no. 1, pp. 2-
7, 2005.

21. S. Saeteng, A Tantraworasin, S. Siwachat, N. Lertprasertsuke et al., 
"Preoperative Plarmapheresis for Elective Thymectony in Myasthenia 
Patients: Is it necessary?" ISRN Neurology, vol. 2013, Article ID 238783, 6 
Pages.

22. Jean J. Filipar, Borelli K. Zlatkov, Emil P. Dimitrov. "Plasma exchange in clinical 
practice" 2018, Plasma Medicine, chapter-4, pp 113-7; 10.5772/interchopen. 
76094

23. Jason M, Budde, Cullen D. Morris Anthony A. Gal, Kamal A. Mansoor, Joseph I. 
Miller. Predictors of outcome in Thymectomy for Myasthenia gravis. Ann 
Thorac Surg. 2001; 72: 197-202.

24. El-Bawab H, Hajjar W, Rafay M, et al. Plasmapheresis before thymectomy in 
myasthenia gravis: Routine versus selective protocols. European Journal of 
Cardiovascular Surgery 2009; 35 (3): 392-397.

25. S. Vucic and L. Davies, "Safety of plasmapharesis in the treatment of 
neurological disease" Australian and New Zealand Journal of Medicine, vol. 
28, no. 3, pp. 301-305, 1998.

26. Skeie Go, Rami F. Paraneoplastic myasthenia gravis: Immunological and 
clinical aspects. Euro J Neurol 2008; 15:42-6.

27. Hohlfeld R, Wekerle H. The immunopathogenesis of Myasthenia Gravis. 
In : Engel AD, Editer, Myasthenia Gravis and Myasthenic Disorders. New 
York: Oxford University Press: 1990. P. 87-104.

28. Seto M, Motomura M, Takeo G, Yoshimura T, Tsujihata M, Nagatalci S, 
Treatment of Myasthenia Gravis: A comparison of natural course and current 
therapies. Tohoku J Exp. Med 1993; 169:77-86.

VOLUME - 11, ISSUE - 10, OCTOBER - 2022 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


