
INTRODUCTION

In total, 4.3 million cataract surgeries took place among the
European Union Member States in 2014, making it the most
common procedure performed by ophthalmic surgeons. In
the United States, 9000 cataract specialists performed 3.6
million surgeries in 2015. It is estimated that more than 23
million procedures were performed worldwide in 2016
(Packard, 2008). Despite such a large number of cataract
surgeries, the scope of knowledge regarding ocular surface
changes during the first postoperative month is relatively
low (Elksnis, 2019). One of the characteristics of ocular sur-
face homeostasis is tear osmolarity (Lemp, 2011). The cor-
relation of this factor with dry eye symptoms after cataract
surgery has been widely studied in the late postoperative pe-
riod, starting from one month after the surgery (Gonzalez-
Mesa, 2016). The results obtained do not indicate signifi-
cant changes from before to after surgery in the long-term,
or when comparing an operated eye with a non-operated
one (Potvin, 2015). As mentioned above, this study focuses

on tear osmolarity changes seen during the first postopera-
tive month, in order to understand and obtain more informa-
tion about ocular surface healing after cataract surgery. The
purpose of the study was to evaluate changes in tear osmo-
larity in the healthy ocular surface of an operated eye the
morning after, one week after, and one month after cataract
surgery, and to compare the results with those for the non-
operated eye.

MATERIALS AND METHODS

The study was carried out at the Department of Ophthalmol-
ogy, Pauls Stradiòð Clinical University Hospital, in Rîga,
Latvia, from 1 May until 21 December 2017.

The study necessitated selecting patients with a healthy ocu-
lar surface. For this reason, patients presenting any condi-
tions that might affect the homeostasis and tear osmolarity
measurements, i.e., patients with diabetes, pseudoexfolia-
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The purpose of this study was to evaluate tear osmolarity changes in a healthy ocular surface in
an eye that had been operated on within the first month after cataract surgery. This aim was
achieved by forming two groups from the included patients. Patients with one eye exposed to cat-
aract surgery formed the study group, while the eyes of the same patients with no cataract sur-
gery were set as the control group. Both the operated and non-operated eye of each patient were
scanned before surgery, the following morning, one week and one month after surgery. Tear
osmolarity did not differ between the groups before the operation. On the first day after the sur-
gery, tear osmolarity significantly decreased, below the detection range of the TearLab device
(< 275 mOsm/l). The osmolarity level in the control group did not change. One week after sur-
gery, osmolarity in the study group increased to 312.64 mOsm/l, which was significantly different
from that of the control group. One month after surgery, tear osmolarity in the study group had re-
turned to the pre-operative level. Tear osmolarity is thus clearly affected by cataract surgery. The
average values were seen to change quite significantly during the first postoperative month.
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tion syndrome, pterygium, glaucoma, and/or daily eye drop
and/or contact lens use, were excluded. To ensure the exclu-
sion of patients suffering from dry eye disease, a modified
dry eye symptom questionnaire was administered the day
before the surgery. If a patient indicated any complaints or
symptoms, the person was not included in the study.

After selecting patients meeting all the criteria mentioned
above, two study groups were formed. The patient eyes that
were exposed to cataract surgery formed the study group,
while the eyes of the same patients that did not have the rel-
evant surgery formed the control group. Tear osmolarity
measurements were performed by applying a TearLab
Osmolarity System (TearLab Corporation, San Diego, CA,
USA). Both eyes (operated and non-operated) were scanned
before the surgery, as well as before any application of local
medication.

All cataract surgeries were performed by a single surgeon,
with the administration of sub-tenon anaesthesia. The pro-
cedure included two clear corneal incisions: continuous cur-
vilinear capsulorhexis and extracapsular phacoemulsifica-
tion with intraocular lens implantation in the capsular bag.
A standard postoperative medication, according to the
praxis of the clinic, consisted of topical anti-inflammatory
dexamethasone and antibiotic eye drops of polymyxin B
and neomycin, which was prescribed after surgery and
gradually reduced over a period of four weeks.

Further tear osmolarity measurements were obtained the
morning after, one week after, and one month after the cata-
ract surgery. All measurements were taken two hours after
the last eye drop was applied, to avoid any potential effects
on the tear osmolarity measurements.

All the evaluation and statistical analyses of the data ob-
tained during the study were performed using IBM Statisti-
cal Package for the Social Sciences (SPSS), Statistics 24
(IBM Corporation, Armonk, NY, USA).

Informed consent was obtained from all the participants in-
cluded in this study. All procedures performed in this study
adhered to the ethical standards of the institutional and na-
tional research committees, as well as with the 1964 Hel-

sinki declaration and its later amendments, or comparable
ethical standards. Ethical approval was issued by the Ethical
Committee of Rîga Stradiòð University.

RESULTS

In total, 90 patients (180 eyes) were included in this study.
The average age of the patients was 72.66 ± 4.82 SD years.
The age of the patients ranged from 63 to 86 years; most of
the patients were 68 years old (Fig. 1). The patient age box
chart (Fig. 2) indicates that the median age was 72 years,
the first quartile was 69 years, and the third quartile was 75
years.

The study included 29 (32.2%) male patients with an aver-
age age of 71.41 ± 4.35 SD years, and 61 female patients
with an average age of 73.25 ± 4.95 SD years. No statisti-
cally significant difference in age between the male and fe-
male patients was found (p = 0.11).

The mean tear osmolarity before surgery in the study group
was 296.87 mOsm/l, while in the control group it was
297.27 mOsm/l; no statistically significant difference was
observed (p = 0.84, Mann–Whitney test) (Fig. 3).

One day after the cataract surgery, the tear osmolarity for all
operated eyes significantly decreased, and was below the
detection range of the TearLab device. The osmolarity be-
came hypo-osmolar. According to TearLab’s guidelines, the
device used is capable of registering measurements from
275 to 400 mOsm/l, and all measurements below 275
mOsm/l are considered hypo-osmolar (Corporation
TearLab, 2012). It was not possible to determine an exact
value for the hypo-osmolar measurements, and for statisti-
cal analyses 275 mOsm/L was considered the average
osmolarity measurement on the first day after the cataract
surgery. The mean osmolarity among the control group eyes
on the first day after the surgery was 298.43 mOsm/l. A sig-
nificant difference was observed (p < 0.001, Mann–Whit-
ney test) between the two groups. One week after the sur-
gery, a considerable increase in tear osmolarity in the eyes
of the study group occurred, which reached 312.64 mOsm/l.
Tear osmolarity for the control group was 299.78 mOsm/l,
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Fig. 1. Patient age histogram.



which significantly differed from that of the study group (p
< 0.001, Mann–Whitney test). One month after the cataract
surgery, the tear osmolarity of the study group (298.93
mOsm/l) had returned to the pre-operative level. The corre-
sponding measurement for the control group was 297.87
mOsm/l (p = 0.66 Mann–Whitney test).

According to the repeated variance–covariance analysis, the
average tear osmolarity level in the operated eyes changed
significantly during the first postoperative month (p <

0.001), while no such changes were noticed in the non-oper-
ated eyes (p = 0.86) (Fig. 4).

In addition, a statistically significant correlation was ob-
served between the patient age and the difference in mea-
sured osmolarity from before surgery to one month later.
Linear regression analysis showed that the difference in tear
osmolarity increased by 0.30 mOsm/l (p = 0.03) each year
(Fig. 5).
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Fig. 2. Patient age box chart.

Fig. 3. Comparison of tear osmolarity be-
tween study and control groups before
the surgery, the next morning, and at
week 1 and month 1 after the surgery.

Fig. 4. The mean tear osmolarity changes
in the study and control groups during the
first postoperative month.



The inter-eye difference, which is a key value of the ocular
surface, was analysed in depth; values up to 8 mOsm/l be-
tween the operated and non-operated eye were considered
as physiological, according to the TearLab guidelines (Cor-
poration TearLab, 2012). Fourteen (15.56%) patients
showed an inter-eye difference greater than 8 mOsm/l bef-
ore the cataract surgery. One week after the surgery, 63
(70%) patients were diagnosed with a loss of ocular surface
homeostasis. One month after the surgery, this diagnosis
was given to 28 (31.11%) patients (Fig. 6). The inter-eye
difference on the first day after the surgery was not ana-
lysed, because values for this measurement were not ob-
tained in the study group.

DISCUSSION

Tear osmolarity has already been broadly studied (Potvin,
2015). Tear osmolarity is not only an important factor in
characterising the ocular surface’s health and helping oph-
thalmologists to improve their knowledge about postopera-
tive healing, but it also impacts the calculation of the intra-
ocular lens (Epitropoulos, 2015). Various literature sources
suggest that an undiagnosed or untreated dry eye disease
with hyperosmolarity can lead to inaccurate intraocular lens
calculations, and consequential implantation, which results
in postoperative refractive error and dissatisfied patients

(Epitropoulos, 2015). To avoid the effects of tear film insta-
bility on lens calculation, more attention is being paid to the
ocular surface and tear osmolarity by cataract and refractive
surgeons, who acknowledge them as effective diagnostic
tools during pre-operative screening for high-risk patients
(Epitropoulos, 2015; Willcox, 2017). Tear film thickness
varies from 6 µm to 20 µm, and in physiological terms, the
refractive power does not differ by more than 0.1 diopters
between two separate blinks. Meanwhile, in the case of
hyperosmolarity, the refractive power of the tear film can
change by as much as 1.0 diopters (Cochener-Lamard,
2019). These results encourage the consideration of new
prospective study directions involving tear osmolarity and
lens calculation, not only for intraocular lens, but also for
eyeglasses. According to secondary sources, the most fre-
quently used type of intraocular lens is monofocal, which,
in most cases, demands near-distance correction with eye-
glasses after surgery (De Silva, 2016). In practice, the re-
covery period after surgery varies up to around one month
(Porela-Tiihonen, 2016), which corresponds to the tear
osmolarity stabilisation time employed in the present study.
Some literature sources suggest that, for most patients, it
may be possible to prescribe glasses from two weeks after
an uneventful phacoemulsification cataract surgery (Caglar,
2017). However, surgeons have to consider that the recover-
ing homeostasis of an ocular surface with hyperosmolarity
of the tear film can lead to inaccurate refraction results.
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Fig. 5. Correlation between the patient age
and the differences in tear osmolarity results
before and after the surgery.

Fig. 6. Number of patients diagnosed with oc-
ular surface homeostasis loss according to
inter-eye osmolarity difference.



In 2016, the American Journal of Ophthalmology published
a study conducted by Spanish experts (Gonzalez-Mesa,
2016). It explicitly claimed that hyperosmolarity correlates
with the severity of the dry eye condition. The observation
periods were one month and three months after cataract sur-
gery, and no significant changes were observed in the
osmolarity measurements taken for the operated eye (Gon-
zalez-Mesa, 2016). This was the reason for the study taking
a more detailed look at the tear osmolarity values during the
first postoperative month. Taking into account the present
study’s results and comparing them with information pro-
vided by sources in the literature, it can be concluded that
one month after cataract surgery is the required time period
for tear osmolarity stabilisation, after which it levels off to
pre-operative measurements.

As already mentioned, tear osmolarity (and hyperosmolarity
in particular) is significantly correlated with the severity of
the dry eye disease symptoms (Sullivan, 2010). Some stud-
ies claim that tear osmolarity is the only reliable indicator of
the severity of dry eye disease (Sullivan, 2010). Based on
the existing data described in the literature, which indicate
correlation between hyperosmolarity and symptom severity
(Potvin, 2015; Sullivan, 2010), dry eye symptoms after sur-
gery were not evaluated with any specific questionnaires in
the present study.

To make this study unique and include patients with intact
ocular surface homeostasis, any conditions affecting tear os-
molarity were grounds for exclusion. For example, clinical
conditions such as pterygium and pseudoexfoliation syn-
drome are reported to increase tear osmolarity, thus chang-
ing the activity of the mucin-producing goblet cells and af-
fecting the production of the tear film’s inner layer (Astrom,
2007; Julio, 2012; Oncel, 2012; Gipson, 2016). Tear osmo-
larity is increased not only by ocular conditions, but also by
systemic diseases such as diabetes mellitus (Fuerst, 2014).
A topic that is already being widely discussed concerns con-
tact lens-wearers; many studies prove that contact lenses
can act as a friendly foreign body to the ocular surface, in-
creasing tear osmolarity (Muselier-Mathieu, 2014). Finally,
all the patients undergoing check-ups before the surgery and
using any kinds of eye drops were not included, given that
regular local therapy with eye drops changes the osmolarity
(Labbe, 2012; Lee, 2013; Lee, 2014).

The last mentioned inference above illuminates one of this
study’s weak points, that is, that not only does cataract sur-
gery have an effect on tear osmolarity, but also locally used
eye drops after operation. This is important given that such
medication was prescribed, and gradually decreased over a
period of four weeks after surgery, which is equal to the
time period over which the measurements of tear osmolarity
returned to pre-operative levels. It is dangerous and against
postoperative guidelines to leave a patient without local
anti-inflammatory and antibiotic eye drops; however, in fur-
ther studies, the control group could be composed of non-
operated eyes, for which local therapy is prescribed follow-
ing the same regimen as that for operated eyes. This could
give more precise data on effects of cataract surgery on tear

osmolarity changes. Considering the information above, this
study cannot declare cataract surgery as the only factor that
affects the ocular surface’s homeostasis in the first postop-
erative month.

Upon analysing the study results in greater detail, a slight,
yet not significant, difference can be observed in the mean
tear osmolarity between the groups before the operation. Of
course, the average values in both groups are under 300
mOsm/l, which, according to TearLab’s guidelines, indicate
healthy, intact ocular surface tear osmolarity (Corporation
TearLab, 2012). However, on the first day after cataract sur-
gery, the average osmolarity significantly decreased in the
operated eyes, indicating a difference between the groups.
The osmolarity became hypo-osmolar, and reached a level
below the range that the TearLab device is capable of re-
cording. In other words, tear osmolarity decreased below
275 mOsm/l (the lower end of the device’s range). Surpris-
ingly, on the first day after the surgery, all of the operated
eyes became hypo-osmolar. The tear osmolarity reduction
could be explained by the presence of intense irritation after
the surgery, which triggers lacrimal gland hyperfunction
and excessive lacrimation (Sutu, 2016). This leads to the di-
lution of tears in the first few days after surgery. In addition,
the effects of frequent use of dilutional postoperative eye
drops cannot be forgotten (Li, 2007; Willcox, 2017). On the
first day after the surgery, no significant changes in tear
osmolarity were observed in the eyes of the control group.
The results remained within the range of normal osmolarity,
and the comparison with results obtained for eyes having
undergone surgery showed that statistically significant
changes had occurred.

At one week after the surgery, a significant increase in tear
osmolarity was demonstrated in the study group, exceeding
the upper border of that of a healthy ocular surface. In con-
trast, no changes were found in the control group. A statisti-
cally significant difference was observed between the
groups. The increase in tear osmolarity one week after the
surgery can be explained by the increase in inflammatory
factors, which are at their peak during the first few days af-
ter surgery (Sutu, 2016). It should be remembered that even
a small incision, i.e. minimally invasive cataract surgery, is
traumatic to human tissue. Structural changes undergone by
Goblet cells in conjunctiva can lead to dry eye disease (Oh,
2012).

One month after the surgery, as expected, the average val-
ues in the study group decreased to pre-operative levels, and
synchronised with the results of the non-operated eyes. The
analysis of the osmolarity data suggests that one month is a
sufficient period of time for tear osmolarity to stabilise, and
for the ocular surface to heal. Due to the postoperative
check-up limitations, the exact healing time cannot be deter-
mined. In spite of that, in a month, the osmolarity returned
to pre-operative levels, complying with the results described
in other studies (Gonzalez-Mesa, 2016).

When performing an analysis of each group separately, sig-
nificant changes in tear osmolarity can be observed during
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the first postoperative month in the study group (p < 0.001).
Meanwhile, no significant changes were recorded in the
control group (p = 0.86).

Another aspect worth mentioning is the inter-eye osmolarity
difference, which, according to TearLab’s osmolarity sys-
tem guidelines, is typically around 8 mOsm/l. Any broaden-
ing of this difference indicates instability in the tear film,
and is a hallmark of dry eye disease (Corporation TearLab,
2012). Of all the patients included, 14 (15.56%) demon-
strated an inter-eye difference higher than 8 mOsm/l before
the operation. Naturally, within a week, the number in-
creased to 63 patients (70%). In contrast, one month after
the surgery, 28 (31.11%) patients were diagnosed with
inter-eye differences greater than 8 mOsm/l. These results
are considered an interesting topic for further research: is a
period of one month enough for the ocular surface to re-
cover?

Statistical analyses of the pre-operative results and those
taken one month after the cataract surgery (p = 0.03) sug-
gest that with every year of life (i.e., as the subject gets
older), the difference in tear osmolarity increases by 0.30
mOsm/l. This newly discovered fact provides ideas for fu-
ture studies on the stabilisation ability of tear osmolarity
among different age groups.

CONCLUSION

To summarise the results of the present study, there is no
denying that tear osmolarity is affected during the first
month after cataract surgery. The average values change
quite significantly during the first postoperative month,
which is also the approximate period of time required for a
healthy ocular surface’s tear osmolarity to recover and re-
assume pre-operative levels. No changes were observed in
non-operated eyes. The data acquired will help practitioners
to elucidate the recovery process of the ocular surface after
cataract surgery. Further studies should be performed for
complete understanding of the effect of cataract surgery on
tear osmolarity and the ocular surface.

REFERENCES

Astrom, S., Linden, C. (2007). Incidence and prevalence of pseudo-
exfoliation and open-angle glaucoma in northern Sweden: I. Baseline re-
port. Acta Ophthalmol Scand., 85, 828–831.

Cochener-Lamard, B. (2019). Tear film instability: Aetiology, incidence and
impact on outcomes. EuroTimes Suppl., 2.

Caglar, C., Batur, M., Eser, E., Demir, H., Yasar, T. (2017). The stabilization
time of ocular measurements after cataract surgery. Semin. Ophthalmol.,

32, 412–417.

Corporation TearLab (2012). TearLab
TM

Osmolarity System Clinical Utility

Guide.
https://www.tearlab.com/pdfs/TearLab%20Clinical%20Utility%20Guide.pdf
(accessed 13.09.2021).

De Silva, S. R., Evans, J. R., Kirthi, V., Ziaei, M., Leyland, M. (2016).
Multifocal versus monofocal intraocular lenses after cataract extraction.
Cochrane Database Syst. Rev., 12, CD003169–CD003169.

Elksnis, Ç., Lâce, I., Laganovska, G., Erts, R. (2019). Tear osmolarity after
cataract surgery. J. Curr. Ophthalmol., 31, 31–35.

Epitropoulos, A. T., Matossian, C., Berdy, G. J., Malhotra, R. P., Potvin, R.
(2015). Effect of tear osmolarity on repeatability of keratometry for cata-
ract surgery planning. J. Cataract Refract Surg., 41, 1672–1677.

Fuerst, N., Langelier, N., Massaro-Giordano, M., Pistilli, M., Stasi, K.,
Burns, C., Cardillo, S., Bunya, V. Y. (2014). Tear osmolarity and dry eye
symptoms in diabetics. Clin. Ophthalmol., 8, 507–515.

Gipson, I. K. (2016). Goblet cells of the conjunctiva: A review of recent find-
ings. Prog. Retin. Eye Res., 54, 49–63.

Gonzalez-Mesa, A., Moreno-Arrones, J. P., Ferrari, D., Teus, M. A. (2016).
Role of tear osmolarity in dry eye symptoms after cataract surgery. Amer. J.

Ophthalmol., 170, 128–132.

Julio, G., Lluch, S., Pujol, P., Alonso, S., Merindano, D. (2012). Tear
osmolarity and ocular changes in pterygium. Cornea, 31,1417–1421.

Labbe, A., Terry, O., Brasnu, E., Van Went, C., Baudouin, C. (2012). Tear
film osmolarity in patients treated for glaucoma or ocular hypertension.
Cornea, 31, 994–999.

Lee, J. H., Min, K., Kim, S. K., Kim, E. K., Kim, T. (2014). Inflammatory
cytokine and osmolarity changes in the tears of dry eye patients treated
with topical 1% methylprednisolone. Yonsei Med. J., 55, 203–208.

Lee, S.-Y., Wong, T. T., Chua, J., Boo, C., Soh, Y. F., Tong, L. (2013). Effect
of chronic anti-glaucoma medications and trabeculectomy on tear
osmolarity. Eye (Lond.), 27, 1142–1150.

Lemp, M. A., Bron, J. A., Baudouin, C. (2011). Tear osmolarity in the diag-
nosis and management of dry eye disease. Amer. J. Ophthalmol., 151,
792–798.e1.

Li, X-M., Hu, L., Hu, J., Wang, W. (2007). Investigation of dry eye disease
and analysis of the pathogenic factors in patients after cataract surgery.
Cornea, 26, S16–20.

Muselier-Mathieu, A., Bron, A. M., Mathieu, B., Souchier, M., Brignole-
Baudouin, F., Acar, N., Bretillon, L., Creuzot-Garcher, C. (2014). Ocular
surface assessment in soft contact lens wearers; the contribution of tear
osmolarity among other tests. Acta Ophthalmol., 92, 364–369.

Oh, T., Jung, Y., Chang, D., Kim, J., Kim, H. (2012). Changes in the tear film
and ocular surface after cataract surgery. Jpn. J. Ophthalmol., 56, 113–118.

Oncel, B. A., Pinarci, E., Akova, Y. A. (2012). Tear osmolarity in unilateral
pseudoexfoliation syndrome. Clin. Exp. Optom., 95, 506–509.

Packard, R., Pointer, H. (2008). The future of cataract surgery management.
In: Cataract. Elsevier, pp. 207–214.

Porela-Tiihonen, S., Kokki, H., Kaarniranta, K., Kokki, M. (2016). Recovery
after cataract surgery. Acta Ophthalmol., 94 Suppl 2, 1–34.

Potvin, R., Makari, S., Rapuano, C. J. (2015). Tear film osmolarity and dry
eye disease: A review of the literature. Clin. Ophthalmol., 9, 2039–2047.

Sullivan, B. D., Whitmer, D., Nichols, K. K. (2010). An objective approach
to dry eye disease severity. Invest. Ophthalmol. Vis. Sci., 51, 6125–6130.

Sutu, C., Fukuoka, H., Afshari, N. A. (2016). Mechanisms and management
of dry eye in cataract surgery patients. Curr. Opin. Ophthalmol., 27, 24–30.

Willcox, M. D. P., Argüeso, P., Georgiev, G. A. (2017). TFOS DEWS II Tear
Film Report. Ocul. Surf., 15, 366–403.

355Proc. Latvian Acad. Sci., Section B, Vol. 75 (2021), No. 5.

Received 21 October 2020
Accepted in the final form 3 August 2021



ASARU OSMOLARITÂTES IZMAIÒAS MÇNEÐA LAIKÂ PÇC KATARAKTAS OPERÂCIJAS

Pçtîjuma mçríis bija noskaidrot, kâ mainâs asaru plçvîtes osmolaritâte pçc kataraktas operâcijas pacientiem ar veselu acs virsmu. Mçría
sasniegðanai tika izveidota pçtîjuma grupa, kas ietvçra pacientus, kuriem tika veikta plânveida kataraktas operâcija. Kontroles grupâ kâ
nemainîgs raksturlielums tika iekïauta to paðu pacientu acs, kurai netika veikta operâcija. Asaru plçvîtes osmolaritâte tika noteikta ar
TearLab Osmolarity System iekârtu (TearLab Corporation, San Diego, CA, USA) pirms kataraktas operâcijas, nâkamajâ rîtâ, vienu nedçïu
un vienu mçnesi pçc operâcijas. Pirms operâcijas asaru osmolaritâtes vidçjie mçrîjumi grupu starpâ statistiski ticami neatðíîrâs. Pçc
operâcijas tika novçrotas statistiski ticamas izmaiòas asaru osmolaritâtes mçrîjumos pçtîjuma grupâ (p < 0,001), savukârt osmolaritâtes
izmaiòas dinamikâ neoperçtajâ acî netika novçrotas (p = 0,86). Veicot mçrîjumus, tika novçrotas izteiktas osmolaritâtes izmaiòas
pçcoperâcijas rîtâ, asarâm kïûstot hipoosmolârâm (< 275 mOsm/l). Nedçïu pçc operâcijas tika novçrota tendence ðim râdîtâjam palielinâties,
asarâm kïûstot hiperosmolârâm (312,64 mOsm/l). Mçnesi pçc operâcijas acs asaru plçvîtes osmolaritâtes mçrîjumi atgriezâs pirmsoperâcijas
lîmenî un vairs statistiski ticami neatðíîrâs grupu starpâ. Iegûtie dati ïauj detalizçtâk izprast izmaiòas acs virsmas homeostâzç agrînajâ
kataraktas pçcoperâcijas periodâ. Rezultâti liecina, ka asaru osmolaritâte mainâs pçc operâcijas un atðíiras no neoperçtâs acs stâvokïa.
Asaru osmolaritâte mçneða laikâ atgrieþas pirmsoperâcijas uzrâdîto rezultâtu lîmenî.
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