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Abstract
Background: Ocular hypotony results in an increased break down of the blood-aqueous barrier
and an increase in inflammatory mediator release. We postulate that this release may lead to an
increased risk of trabeculectomy failure through increased bleb scarring. This study was designed
to try to address the question if hypotony within one month of trabeculectomy for Primary Open
Angle Glaucoma (POAG), is a risk factor for future failure of the filter.

Methods: We performed a retrospective, case notes review, of patients who underwent
trabeculectomy for POAG between Jan 1995 and Jan 1996 at our hospital. We identified those with
postoperative hypotony within 1 month of surgery. Hypotony was defined as an intraocular
pressure (IOP) < 8 mmHg or an IOP of less than 10 mmHg with choroidal detachment or a shallow
anterior chamber. We compared the survival times of the surgery in this group with a control
group (who did not suffer hypotony as described above), over a 5 year period. Failure of
trabeculectomy was defined as IOP > 21 mmHg, or commencement of topical antihypertensives or
repeat surgery.

Results: 97 cases matched our inclusion criteria, of these 38 (39%) experienced hypotony within
1 month of surgery. We compared the survival times in those patients who developed hypotony
with those who did not using the log-rank test. This data provided evidence of a difference (P =
0.0492) with patients in the hypotony group failing more rapidly than the control group.

Conclusion: Early post-trabeculectomy hypotony (within 1 month) is associated with reduced
survival time of blebs.

Background
Glaucoma is one of the leading causes of blindness in the
world [1,2]. Medical therapies are the mainstay of treat-
ment for primary open angle glaucoma, however resistant
cases may require surgical intervention [3]. Trabeculec-
tomy has been the preferred surgical procedure for uncon-
trolled glaucoma since its introduction in 1967 by Cairns.

Although the procedure has undergone various modifica-
tions, the principle behind trabeculectomy remains the
same. It is a filtering procedure that provides a fistula for
drainage of aqueous humour via the sub-conjunctival
space, into the conjunctiva and subsequent absorption by
the surrounding tissues [4]. Ocular hypotony due to over-
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filtration is a well documented and sight-threatening
complication of trabeculectomy [5,6].

To our knowledge there has been no publications looking
at the long-term outcome of eyes that have had trabeculec-
tomy with early (less than one month) hypotony. We
hypothesise that hypotony in this early postoperative
period could result in an increased breakdown of the
blood aqueous barrier compared to non- hypotonous
post trabeculectomy eyes. This could allow release of
inflammatory mediators into the aqueous and through
the filtering bleb into the surrounding tissues. These
mediators could cause scarring thereby resulting in failure
of the trabeculectomy. The purpose of our investigation
was to compare the survival times of trabeculectomy in
two groups of patients, those who experienced hypotony
in the early postoperative period and those who did not.

Methods
The notes of patients undergoing trabeculectomy for pri-
mary open angle glaucoma (POAG) from Jan 95 to Jan 96
at Sunderland Eye Infirmary were reviewed. All surgeons
(8) were Consultant grade, and none (at the time of the
study) had a special interest in glaucoma.

Exclusion criteria included normal pressure glaucoma,
secondary glaucomas, combined phacotrabeculectomies,
and augmented surgery (with Mitomycin-C and 5-Fluor-
ouracil). All cases with pre-operative shallow anterior
chambers were also excluded, although anterior chamber
depth was not formally measured. To minimise con-
founding factors and make as homogenous a study group
as possible we also excluded previous intraocular surgery,
any previous intraocular inflammation and prior argon
laser trabeculoplasty.

For the purpose of our study, hypotony was defined as an
IOP of < 8 mmHg or an IOP < 10 mmHg with choroidal
detachment or shallow anterior chamber (with either iris-
cornea touch, or lens-cornea touch).

Two distinct groups of patients were identified
1) Control group were those who did not experience
hypotony within a month of their operation or at any
stage postoperatively.

2) Study group included patients who had IOP < 8 mmHg
alone or an IOP < 10 mmHg with choroidal detachment
or a shallow anterior chamber within one month after
trabeculectomy.

We defined failure of trabeculectomy as IOP > 21 mmHg
which was persistent (recorded at more than 3 occasions)
at or after 6 months postoperatively, or commencement
of topical antihypertensive agents, or repeat surgery.

Results
97 cases matched the inclusion criteria. These patients
were from the population of Sunderland and its sur-
rounding areas. The cases in both the control and hypot-
onous groups were exclusively Caucasian and there was
no evidence of difference in mean age, gender or median
IOP between the two groups. 39% (38/97) cases experi-
enced hypotony within the 1st month postoperative whilst
61% (59/97) did not.

The notes of patients in both groups were reviewed for
each visit until 5 years postoperatively. The cases that
failed and the duration of survival of their filters were
noted for the control and study group. We compared the
survival times in those patients who developed hypotony
with those who did not using the log-rank test. A Kaplan
Meier curve illustrates their 5 year survival (Fig 1).

This data provided evidence of a statistically significant
difference (P = 0.0492) with patients in the hypotony
group failing more rapidly than the control group.

Figure 2 indicates the number of trabeculectomies that
failed in each year of the study and it can be seen that most
failed within the first year – especially in the hypotonous
group.

Discussion
Postoperative hypotony, flat anterior chamber and
choroidal haemorrhage are known complications of full
thickness filtration procedures [7-10]. Trabeculectomy
was introduced to limit these. Scarring of the filtering bleb
by fibrous tissue is the most common cause of long term
failure in glaucoma filtration surgery [11]. This is com-
moner in younger patients [12] and in African Caribbean
races [13,14].

Use of adjunctive antimitotic agents such as 5-FU and Mit-
omicin C maintain the filtration bleb by preventing fibro-
sis thereby achieving a lower intraocular pressure
compared to those trabeculectomies performed without
the use of these agents. They frequently cause transient
hypotony in the initial 4–6 weeks [15-17] and were
excluded from our study.

Eyes with previous uveitis or multiple intraocular surger-
ies can develop hypotony secondary to growth of a cyclitic
membrane in the ciliary body[18]. Inflammation in the
anterior chamber angle could precipitate ciliary body
shutdown thereby resulting in reduced aqueous produc-
tion and ultimately hypotony in these cases. Trabeculec-
tomy in uveitic eyes are also at a higher risk of failure[19].
In order to try to reduce the variables in our investigation,
eyes with previous uveitis and intraocular surgery were
excluded.
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Early post-trabeculectomy hypotony can result from vari-
ous factors such as over-filtration caused by loose closure
of the scleral flap, conjunctival bleb leak, ciliochoroidal
detachment [16,17], hyposecretion of aqueous humour
accompanying ocular inflammation [15] and cyclodialy-
sis cleft [18,20]. Trabeculectomy can result in ciliary body
shutdown [21] that leads to intraocular inflammation and
breakdown of the blood aqueous barrier thereby resulting
in hypotony in the early postoperative period.18 Rarer
causes of early postoperative hypotony include retinal
detachment and globe perforation[18].

Post-trabeculectomy hypotony has been associated with
many complications such as accelerated cataract progres-
sion [18,22], ciliochoroidal effusion, choroidal haemor-
rhage, corneal changes [19], inflammation, prolonged
recovery of visual acuity [5] and hypotony maculopathy
with marked visual loss[18]. Dellaporta [23] and later
Gass [24] described the retinal manifestations of

Kaplan Meier 5 year Survival of TrabeculectomiesFigure 1
Kaplan Meier 5 year Survival of Trabeculectomies.
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Percentage Of New Failures Of Trabeculectomies Each Year Post surgeryFigure 2
Percentage Of New Failures Of Trabeculectomies Each Year 
Post surgery.
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hypotony such as optic disc swelling, chorioretinal folds
and changes in retinal pigment epithelium. Gass
described these findings as 'hypotony chorioretinopathy'.
Our series also suggests, as a further complication of post-
trabeculectomy hypotony, reduced survival time of non-
augmented filtering blebs.

Hypotony is associated with an alteration in aqueous flow
and its composition – partly because it initiates an inflam-
matory response[25]. This means that in the hypotonous
eye not only will there be a reduced flow of aqueous
through the sclerostomy and into the bleb, but the aque-
ous that does pass into the bleb will have even more
inflammatory mediators than normally occurs post-oper-
atively. This reduction in flow and increase in inflamma-
tory mediators are likely to be potent causes of sub-
conjunctival scarring and subsequent failure[26]. This is
the mechanism that we propose for our finding that post-
trabeculectomy hypotony results in increased chance of
failure of the filter and is summarised in figure 3.

In our investigation, a statistically significantly higher pro-
portion of trabeculectomies experiencing postoperative
hypotony failed within 5 years compared to the control

group. These findings have implications for surgical prac-
tice such as tight suturing of scleral flaps to limit egress of
aqueous into the bleb and meticulous suturing of the
overlying conjunctiva to prevent bleb leakage.

As far as literature is concerned Schwenn et al [5] con-
ducted a prospective 1 year follow-up of 43 eyes undergo-
ing trabeculectomy. Contrary to our findings, their results
suggested that early hypotony was more likely to result in
better IOP control. However, our population base was
larger and follow-up period longer.

Stewart and Shields [27] followed 36 eyes that had under-
gone trabeculectomy, they studied the postoperative ante-
rior chamber depth and complication rate. They
concluded that a flat anterior chamber with cornea-lens
touch resulted in a significantly higher rate of complica-
tions, including corneal oedema, cataract, and bleb fail-
ure. Those eyes with iris-cornea touch were allowed to
reform their anterior chambers spontaneously, and had a
similar outcome to eyes that maintained an anterior
chamber throughout the follow up. These findings may
seem contradictory to our results, however our definition
of hypotony does not rely on anterior chamber depth
alone. To satisfy this group an eye in our series required an
IOP of less than 10 mmHg along with a shallow anterior
chamber or choroidal detachment or IOP less than 8
mmHg. Our patient group may have had more severe
post-operative hypotony.

Stewart and Shields patient group had a diverse range of
glaucoma diagnoses as opposed to our homogenous
group of primary open angle glaucoma, therefore direct
comparisons are inappropriate. In addition their follow
up was for 3 months only and their sample size only 36.

A randomised controlled trial, usually the best way to
reduce potential biases, would be ethically inappropriate
in this clinical situation.

The limitations of our study include consecutive patients
who underwent trabeculectomy for POAG in the one year
period could not be included as 24 were lost to follow-up,
2 developed endophthalmitis and 2 required vitreoretinal
surgery. Those 24 patients for whom we had incomplete
data were fairly evenly distributed for the hypotonous (n
= 10) and the non-hypotonous (n = 14) groups.

We did not collect data on the pre-operative topical drug
regime. The use of two or more antiglaucoma medications
is a risk factor for failure of filtration surgery [19]. Broad-
way et al have shown that not only does the number of
prior topical antiglaucoma medications, but also the
duration of use of these agents affect the success of trab-
eculectomy [28-31].

Flow diagram of the suggested pathogenesis of bleb failure after hypotonyFigure 3
Flow diagram of the suggested pathogenesis of bleb failure 
after hypotony.
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Conclusion
Hypotony results in the break down of blood-aqueous
barrier causing the release of inflammatory mediators.
Persistent conjunctival inflammation induces enhanced
bleb scarring [26,32]. Excessive conjunctival scarring sig-
nificantly reduces the success of surgery [33-35].

In our series, early post-trabeculectomy hypotony (within
1 month) is associated with reduced bleb survival time
over 5 years. Most of the cases of failure in the hypotonous
group occurred in the first year postoperatively.

This study is further evidence that hypotony is detrimental
to the eye. Although further investigation is required, it
may be that even though hypotony resolves in the short
term, there is a risk of longer term filter failure. Avoidance
of hypotony with measures such as meticulous closure of
the scleral flap (but still allowing aqueous flow) and of
the conjunctiva remain essential steps for short and long
term bleb functioning.

Competing interests
The author(s) declare that they have no competing
interests.

Authors' contributions
Data was collected by Sarah Benson and Kaveri Mandal.
Statistical analysis was performed by Catey Bunce. Scott
Fraser conceived of the study, and participated in its
design and coordination and helped to draft the manu-
script, along with Sarah Benson and Kaveri Mandal. All
authors read and approved the final manuscript.

References
1. Quigley HA: Number of people with glaucoma worldwide. Br J

Ophthal 1996, 80(5):389-393.
2. Quigley HA: Proportion of those with open angle glaucoma

who become blind. Ophthalmology 1999, 106(11):2039-2041.
3. Watson PG, Jakeman C, Ozturk M, Barnett MF, Barnett F, Khaw KT:

The complications of Trabeculectomy (20 year follow up).
Eye 1990, 4:425-438.

4. Textbook of Glaucoma. Volume 36. 3rd edition. Edited by: Bruce
Shields M. Williams and Wilkins publications :578. 

5. Schwenn O, Kersten I, Dick HB, Muller H, Pfeiffer N: Effects of
early post filtration ocular hypotony on visual acuity, long-
term Intraocular pressure control, and posterior segment
morphology. J of Glaucoma 2001, 10:85-88.

6. Vuori M-L: Recurrent severe hypotony after cataract surgery
in an eye with previous trabeculectomy. J Cataract Refract Surg
1998, 24:136-138.

7. Cairns JE: Trabeculectomy: Preliminary report of a new
method. Am J of Ophthalmol 1998, 66:673-679.

8. Watkins PH Jr, Brubaker RF: Comparison of partial thickness
and full thickness procedures in open angle glaucoma. Am J
Ophthalmol 1978, 6:56-61.

9. Spaeth GL, Joseph NH, Fernandes S: Trabeculectomy A re-eval-
uation after three years and a comparison with Scheie
procedure. Ophthalmic Surg 1975, 6:27-38.

10. Spaeth GL: Prospective controlled study to compare Scheie's
procedure with Watson's Trabeculectomy. Ophthalmic Surg
1980, 11:688-694.

11. Maunenee AE: External filtering operations for glaucoma :The
mechanism of function and failure. Trans Am Ophthalmol Soc
1960, 58:319-328.

12. Greesl MG, Heuer DK, Parrish RK: Trabeculectomy in young
patients. Ophth 1984, 91:1242-1245.

13. Shingleton BJ, Distler JA, Baker BH: Filtration surgery in black
patients, early results in a West Indian population. Ophthalmic
Surg 1987, 18:195-199.

14. Welsh NH: Failure of filtration operations in the Africans. Br J
Ophthalmol 1970, 54:594-598.

15. Toris CB, Pederson JE: Aqueous humour dynamics in experi-
mental iridocyclitis. Invest Ophthalmol Vis Sci 1987, 28:477-481.

16. Bellows AR, Chylack LT, Hutchinson BT: Choroidal Detachment
:Clinical Manifestations therapy and mechanism of
formation. Ophthalmology 1981, 88:1107-1115.

17. Brubaker RF, Pederson JE: Ciliochoroidal detachment. Survey
Ophthalmol 1983, 27:281-289.

18. Rahman A, Mendonca M: Hypotony After Glaucoma Filtration
Surgery. International Ophthalmol Clinics 2000, 40(1):127-136. Win-
ter

19. Borisuth NSC, Phillips B, Krupin T: The risk profile of glaucoma
filtration surgery. 1999, 10(2):112-116.

20. Siegfried CJ, Rosenberg LF, Krupin T, Janpol LM: Hypotony after
glaucoma filtration surgery: Mechanisms and incidence. J of
Glaucoma 1995, 4:63-69.

21. Phelps CD, Armaly MF: Measurement of episcleral venous
pressure. Am J Ophthalmol 1978, 85(1):35-42.

22. Vesti E, Raitta C: A Review of the outcome of trabeculectomy
in open-angle glaucoma. 1997, 28:128-132.

23. Dellaporta A: Fundus changes in postoperative hypotony. Am J
Ophthalmol 1955, 40:781-5.

24. Gass JDM: Hypotony Maculopathy. In Contemporary Ophthalmol-
ogy: Honoring Sir Stewart Duke-Elder Edited by: Bellows JG. Baltimore,
Md: Williams & Wilkins; 1972:343-366. 

25. Schubert HD: Postsurgical hypotony: Relationship to fistuliza-
tion, inflammation, chorioretinal lesions and the vitreous.
Survey of Ophthalmol 1996, 14(2):97-125.

26. Khaw PT, Chang L, Wong TTL, Mead A, Daniels JT, Cordeiro MF:
Modulation of wound healing after glaucoma surgery. Current
opinion in ophthalmology 2001, 12:143-148.

27. Stewart WC,  Shields MB: Management of anterior chamber
depth after trabeculectomy. Am J Ophthalmol 1988, 15:41-4.

28. Broadway DC, Chang LP: Trabeculectomy, risk factors for fail-
ure and preoperative state of the conjunctiva. J of Glaucoma
2001, 10(3):237-249.

29. Broadway DC, Hitchings RA: Conjunctival damage induced by
long term topical antiglaucoma therapy. Acta Ophthalmol Scand
1996, 74(1):97.

30. Broadway DC, Grierson I, O'Brien C, Hitchings RA: Adverse
effects of topical antiglaucoma medication I. The conjuncti-
val cell profile. Arch Ophthalmol 1994, 112:1437-1445.

31. Broadway DC, Grierson I, O'Brien C, Hitchings RA: Adverse
effects of topical antiglaucoma medication I. The outcome of
filtration surgery. Arch Ophthalmol 1994, 112:1446-1454.

32. Ihan A, Cvenkel B: Conjunctival epithelium expression of HLA-
DR in glaucoma patients and its influence on the outcome of
filtration surgery. Br J ophthalmol 2000, 84:648-650.

33. Migdal C, Gregory W, Hitchings R: Long-term functional out-
come after early surgery compared with laser and medicine
in open-angle glaucoma. Ophthalmology 1994, 101:1651-1656.

34. Addicks E, Quigley H, Green W, Robin A: Histologic characteris-
tics of filtering blebs in glaucomatous eyes. Arch Ophthalmol
1983, 101:795-798.

35. Hitchings R, Grierson I: Clinicopathological correlation in eyes
with failed fistulizing surgery. Trans Ophthalmol Soc UK 1983,
103:84-89.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2415/5/7/prepub
Page 5 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10571331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10571331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2209905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2209905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9494913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9494913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1134717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1134717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1134717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7005796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7005796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13768391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13768391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3587859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3587859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5458250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3557859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3557859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7335316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7335316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7335316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10537760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10537760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=619684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=619684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9054484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9054484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13268576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11224722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11224722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8689495
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8689495
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7980134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10837395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10837395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10837395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7936562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7936562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7936562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6847472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6847472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6581641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6581641
http://www.biomedcentral.com/1471-2415/5/7/prepub

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Two distinct groups of patients were identified

	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	References
	Pre-publication history

