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Outcomes of Ahmed glaucoma valve implantation
in pediatric glaucoma

Natalia N. Sadovnikova, Vladimir V. Brzheskiy, Natalia V. Prisich, Marina A. Zertsalova,
Andrei Yu. Baranov

St. Petersburg State Pediatric Medical University, Saint Petershurg, Russia

BACKGROUND: In many types of pediatric glaucoma, there is no clear algorithm for surgical management. In these situations,
the procedure of choice can be the implantation of various types of drainage devices.

AIM: To evaluate the outcomes of Ahmed Glaucoma Valve implantation in refractory pediatric glaucoma.

MATERIALS AND METHODS: The treatment results of 52 children (67 eyes) aged 1 month — 17 years (6.6 + 0.6 years) with
unsuccessfully operated primary congenital glaucoma, with glaucoma associated with congenital anomalies of the eyeball,
with secondary glaucoma were analyzed. The surgery was considered to be effective when stable intraocular pressure (I0P)
was achieved, there were no complications, and no need for repeated interventions.

RESULTS: The effect of surgery was maintained for 6 months in 97% of patients, but after 1, 2 and 3 years it decreased to
91.8%, 82%, and 73.9%, respectively, and to 42.8% after 7 years. Postoperative complications included filtering bleb encapsu-
lation (25.3%), iris retraction to the tube with pupil dislocation (4.5%); ciliochoroidal detachment (4.5%); cataract (3.0%), con-
junctival erosion with tube eruption (4.5%), endophthalmitis (1.5%), retinal detachment (6.0%), tube retraction (1.5%), hyphema
(3.0%). The risk factors for an unfavorable outcome of the procedure were: an increase in the anteroposterior axis of the eyeball
length by 20% or more compared to the age norm, IOP at the time of the surgery higher than 32 mm Hg, as well as previous
antiglaucoma filtering procedures.

CONCLUSIONS: The implantation of the drainage device Ahmed Glaucoma Valve is indicated for refractory pediatric glauco-
ma in case of ineffectiveness of previous surgeries. However, it is necessary to take into account the decrease in the effective-
ness of the device over time, which, combined with the possibility of complications, requires long-term follow-up of patients.
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Knanan AxMepa B neyeHum perteit ¢ peppakrepHoU
rnayKkoMou

H.H. CapoBHuKoBa, B.B. bpxkeckui, H.B. lMpucuy, M.A. 3epuanosa, A.H0. bapaHos

CaHkT-leTepbyprckuii rocyAapcTBEHHbINA NeAUaTPUHECKUI MeAULIMHCKIIA YHUBepcuTeT, CaHKkT-[eTepbypr, Poccus

AxkmyaneHocme. [py MHorux dhopMax rnaykoMmbl y feTeli He NpefycMOTPEH anropuTM XMpYPrveckoro nedeHms. B atux
CUTyaLMAX, a TaKXKe B Ciyyasx pedpaKTepHON rnayKoMbl, Npu HeahEKTUBHOCTM XUPYPrMYECKUX BMELLIATENLCTB, OnepaLmeil
BbIbOpa MOXKET ObITb MMNAaHTaLMA Pa3fUYHbIX BUA0B LPEHAXKHbIX YCTPOHACTB.

Llene — oueHka 3pdeKTUBHOCT UMMNaHTaumMK KnanaHHoro apeHaxa Ahmed Glaucoma Valve npu pedpaktepHom
rnaykoMme y AeTen.

Mamepuanel u Memodei. MNpoaHanu3upoBaHbl pe3ynbTaThl neveHns 52 peten (67 rnas) B Bospacte oT 1 mMec. go 17 net
(6,6 £ 0,6 ropa) ¢ besycnelwHo onepupoBaHHON NEPBUYHON BPOXKAEHHOM [NIayKOMOA, TNayKoMoN Ha (hoHEe BPOMKAEHHBIX aHO-
Manuii rnasHoro s610Ka, BTOPUYHON rayKoMol. KputepueM ycnexa XMpypruyeckoro siedeHus cTana CToiiKas HopManusaums
0 TanbMOTOHYCa, OTCYTCTBUE OCIIOKHEHW U NOTPEBHOCTM B MOBTOPHBIX BMELLATENbCTBAX.

Pesynemamel. IdeKT onepauum coxpaHanca B TedeHue 6 Mec. y 97 % naumeHToB, ofHaKo Yepe3 1, 2 1 3 rofa OH CHU-
wancsa po 91,8, 82, n 73,9 % cootBeTcTBEHHO M [0 42,8 % yepe3 7 neT. [locneonepauMoHHble OCNOXHEHUS BKIOYaNU UH-
Kancynsaumio GunbTpaumMoHHon noaywikm (25,3 %), peTpakLmio pafyKu K TpybKe ¢ KopakTonueii (4,5 %), umnvoxopuonaans-
Hyto oTCnoliKy (4,5 %), katapakty (3,0 %), 3po3uio KOHBHOHKTUBLI C Npope3biBaHUeM TpYoKu (4,5 %), sHpodTansmuT (1,5 %),
oTcnoiiky cetyatkmn (6,0 %), petpakumio Tpyokm (1,5 %), rucdemy (3,0 %). Daktopamm pucka HebnaronpusTHOro Mcxona
BMeLUaTeNbCTBa 0Ka3anuch: YBENMYeHWe NepefHe3afHero oTpe3Ka riasHoro Sbioka no cpaBHEHWI0 C BO3PACcTHOW HOPMOM
Ha 20 % v bonee, odTanbMOTOHYC Ha MOMEHT onepaumu bonee 32 MM pT. CT., a TaKIKe NepPeHeCEHHbIE paHee aHTUIIayKOMHble
onepauuu GunbTpyloLLero TUna.

3axnoyeHue. VIMnnaHtaums apeHaxHoro yctpoiictea Ahmed Glaucoma Valve nokasaHa npu pedpakTepHoi LeTCKoM
rnaykoMe B ciyyae HeahdeKTUBHOCTU NpeaLlecTBylowmMX onepaumini. OgHaKo HeobXoauMo yuMTbIBaTb CHUMEHWE 3ddeK-
TMBHOCTM YCTPOWCTBA CO BPEMEHEM, YTO B COYETAHWM C BO3MOXHOCTBIO OC/IOXHEHWUN TpebYeT AMTENbHOMO AMHaMUYECKOr0
HabnoAeHns NauueHToB.

KnioueBble cnoBa: KnanaH AxMe[a; ApeHaHble YCTPOMCTBA; BPOXKAEHHASA [1ayKOMa; rnayKoMa y LeTen.
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BACKGROUND

Pediatric glaucoma is a known heterogeneous group
of diseases with the potential to cause blindness, and
most of them are refractory to drug therapy. It includes
primary congenital glaucoma, glaucoma associated with
systemic congenital diseases and anomalies of eyeball
development (such as Sturge-Weber syndrome, Peters
anomaly, and aniridia), and secondary glaucoma (such as
uveal, steroid-induced glaucoma, glaucoma associated
with retinopathy of prematurity, and aphakic and neo-
vascular glaucoma [1-3]. Childhood glaucoma, consider-
ing its resistance to surgical and medical treatment, can
be classified as refractory glaucoma [2, 4, 5]; however,
more refractory forms of glaucoma can be distinguished
within this refractivity.

Goniotomy and trabeculotomy are the surgeries of
choice in the treatment of patients with primary con-
genital glaucoma. If “angular surgery” is ineffective, the
surgeon proceeds to the next stages of surgical treat-
ment, i.e., trabeculectomy and implantation of drainage
devices [2—-6]. As for the other types of pediatric glau-
coma, no surgical algorithm has been established for
many of them, and in such situations, the implantation of
drainage devices often becomes the first antihypertensive
surgery.

The anti-glaucoma drainage made by Antony Molteno
was first implanted in a child in 1973 [7]. Since then,
many studies have investigated the efficiency and com-
plication rates of these interventions in pediatric patients
[2-4, 8-16]. The drainage system Ahmed Glaucoma Valve
(New World Medical, Inc., Rancho Cucamonga, CA, USA)
became the most accessible for pediatric ophthalmolo-
gists. Thus, it is relevant to evaluate the efficiency of the
implantation of this device in various forms of pediatric
glaucoma.

The work aimed to evaluate the efficacy of Ahmed
Glaucoma Valve drainage implantation in pediatric pa-
tients with refractory glaucoma.

MATERIALS AND METHODS

The results of the surgical treatment of 52 children
(67 eyes), who underwent implantation of the Ahmed
valve for refractory glaucoma in the Ophthalmology De-
partment of St. Petersburg State Pediatric Medical Uni-
versity from 2011 to 2020, were evaluated.

All pediatric patients, depending on the form of glau-
coma, were distributed into three groups, namely, pri-
mary congenital glaucoma (n =8, 11 eyes); glaucoma
associated with a congenital malformation of the eye-
ball (n =17, 23 eyes), including aniridia syndrome (n = 8,
13 eyes), microspherophakia (n =3, 4 eyes), Sturge—
Weber syndrome (n = 1; 1 eye), Axenfeld—Rieger syn-
drome (n = 1; 1 eye), Peters anomaly (n = 1; 1 eye), and
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anterior segment dysgenesis with sclerocornea (n = 3;
3 eyes); and secondary glaucoma (n =27, 33 eyes),
including aphakic glaucoma (n = 10, 12 eyes), glaucoma
due to retinopathy of prematurity (n =7; 8 eyes), uveal
glaucoma (n = 5; 8 eyes), glaucoma due to silicone tam-
ponade (n = 1; 1 eye), glaucoma associated with familial
exudative vitreoretinopathy (n = 1; 1 eye), and traumatic
glaucoma (n = 3; 3 eyes).

Ophthalmological examination before and after
surgery included visometry with maximum correction
(if possible due to the child's age), biomicroscopy, goni-
oscopy, goniography, indirect ophthalmoscopy, tonometry
(according to Maklakov, and in case of unfeasibility, with
an ICare tonometer), keratometry, and ultrasonography in
A and B modes. If necessary, studies, especially in young
children, were performed under drug-induced sleep using
sevoflurane.

Patients were followed up every 3 months within
a year after surgery and then every 6 months. Instilla-
tions of topical antihypertensive drugs were added as
needed to achieve the target intraocular pressure (IOP)
(P, > 22 mm Hg, without an increase in the anteroposte-
rior segment [APS]).

Surgical efficiency throughout the follow-up period
was recorded when stable ophthalmotonus (P;) was
achieved (IOP = 6—-22 mm Hg), in the absence of com-
plications potentially leading to loss of visual functions
(valve tube erosion, retinal detachment, hemorrhagic
ciliochoroidal detachment, and endophthalmitis), and in
the absence of the need for repeated hypotensive sur-
geries. Cases when revision and needling of the valve
platform were required for encapsulation of the filtration
bleb were not classified as having poor outcomes if the
tube position remained stable and the I0P was compen-
sated. In situations when valve replacement was required
because of its dislocation or inefficiency, as well as im-
plantation of a second drainage device, only the results
of the first implantation were included in the study, and
this case was also classified as a poor outcome.

The surgical technique in pediatric patients was stan-
dard and almost did not differ from the surgery in adult
patients; however, some anatomical aspects of the chil-
dren’s eyeball were considered. The valve platform was
always sutured to the sclera 8 mm aside from the limbus
to reduce fibrous changes in Tenon's capsule. The length
of the intraocular part of the tube was not less than
2 mm owing to the risk of its retraction with an increase
in the size of the eyeball APS. In eyes with buphthalmos,
a 25 G puncture was performed to avoid filtration of the
intraocular fluid around the tube and to minimize post-
operative hypotension. The outer part of the tube was
covered with an alloplant graft to prevent tube erosion
and development of infectious complications [2, 8-10].
In case of small sizes of the orbit, a canthotomy was
performed for the correct position of the valve platform
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Table 1. Number of patients followed-up after valve implantation
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Ta6nuua 1. Konnyectso nauueHToB, HabnoaaBLLIMXCA NOCe UMNAHTaLMK KanaHa

Follow-up period, months 0 6 12
Number of patients 67 65 59

24 36 48 60 72 84
56 46 39 29 29 28

in two cases. The tube was inserted into the anterior
chamber parallel to the iris surface in 64 eyes, to the
ciliary sulcus in three eyes, and through the flat part of
the ciliary body in two eyes.

The minimum follow-up period was 6 months, while
29 pediatric patients were followed up for more than
5 years (Table 1).

RESULTS

The study included 52 pediatric patients (67 eyes;
19 girls and 33 boys) aged 1 month to 17 years old.
The children were examined before and after surgery
(Table 2).

The age of the patients at the time of surgery was
6.6 + 0.6 years (1 month to 17 years), whereas pediat-
ric patients in the group with secondary glaucoma were
older (t = 2.36; p < 0.05). The mean follow-up period af-
ter valve implantation was 44.0 + 4.9 (6—120) months.
The mean I0P range before surgery was 21-42 mm Hg,

Table 2. Characteristics of examined patients
Ta6nuua 2. XapakTepucTiKa 00cne0BaHHbIX NaLUeHToB

and it was 12-22 mm Hg at the end of the follow-up
(t=18.8; p < 0.01). The IOP values before and after sur-
gery were comparable in all three groups (t = 0.7-0.3,
p > 0.05). The average anteroposterior size of the eyeball
exceeded the age norm, at 25.0 £ 0.3 mm (19.0-29.97
mm) before surgery and did not change significantly after
surgery (24.2 + 0.6 mm), and the differences were not
significant (t = 1.2, p > 0.05). In patients with congenital
glaucoma, the eyeball size was larger than that in other
groups (t = 4.9-4.5, p < 0.01).

In 67.2% of the cases, other anti-glaucoma surgeries
were performed before implantation of the Ahmed valve
(average 1.7 + 0.2 surgeries per child). Half of the patients
(35 of 67 eyes, 52.2%) underwent at least one filter-type
surgery (sinus trabeculectomy). In 25 of 67 eyes (37.3%),
cyclodestructive surgeries were performed before valve
implantation. No patients had received implantation of
drainage devices previously. The smallest number of hy-
potensive surgical interventions before valve implantation
was performed in patients with glaucoma that developed

Disease etiology
. glaucoma
Parameters Total primary associated secondary
congenital ith ital l
laucoma with congenita glaucoma
9 anomalies
Number of patients (eyes) 52 (67) 8(11) 17 (23) 27 (33)
Boys: number of patients (eyes) 33 (41) 8 (11) 11(13) 14 (17)
Girls: number of patients (eyes) 19 (26) 0 6 (10) 13 (16)
Age at implantation (range) 6.6 0.6 45+1.2 49+12 8.3+08
(1 month to (9 months to (1 month to (9 months to
17 years) 14 years) 16 years) 17 years)
Average follow-up period (range), months 44049 59.5+10.2 26.0+6.3 51.7+7.4
(6-120) (30-90) (6-114) (6-120)
Average intraocular pressure (P,) 32106 3413 325+0.9 31.9+0.9
before surgery, mm Hg
Average intraocular pressure (P,) 185+ 0.4 19.75+0.9 17.1£05 19105
at the last examination, mm Hg
Average anteroposterior eyeball size before 25.0£0.3 27.8+05 23.9+£0.6 249 £ 0.4
surgery, mm
Average anteroposterior eyeball size at the last 24.2 + 0.6 28.0+ 0.7 233206 23.9+09
examination, mm
Previous hypotensive surgeries: 1.7+0.2 29+04 0.9+0.3 1.8£0.3
« trabeculectomy 1.37+£1.0 23605 07+09 1.3+£0.9
« cyclophotocoagulation 07+08 05+0.6 0.42+0.6 1.05+1.0
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Fig. 1. The eye of a newborn child with
glaucoma due to congenital aniridia

Puc. 1. [na3 HOBOpOXAEHHOTO pebéHKa
C TJIayKOMO Ha QoHe BPOXKAEHHOW aHuW-
puauu

in presence of congenital syndromes (39.1% of eyes, an
average of 0.9 surgeries in each child), and the differ-
ences with other groups were significant (t = 4.1-2.2,
p < 0.05). In 16 pediatric patients (22 eyes), Ahmed valve
implantation was the first hypotensive surgery. These
were patients with glaucoma, in which trabeculectomy
is usually ineffective, associated with aniridia syndrome
(n =7, 11 eyes) (Fig. 1-3), with aphakic glaucoma (n = 4,
5 eyes), with anterior eye dysgenesis with sclerocornea
(n =3, 3 eyes), with glaucoma associated with familial
hereditary exudative vitreoretinopathy (n =1, 1 eye), and
uveal glaucoma (n =1, 2 eyes).

According to our data, the hypotensive effect of the
surgery persists for 6 months in 97% of the patients,
which subsequently decreases [4, 10-14, 16]. Thus, the
surgery efficiency was 91.8%, 82%, and 73.9% after 1,
2, and 3 years, respectively, and reached 42.8% after
7 years of follow-up (Fig. 4).

A comparative analysis of Ahmed valve implantation
efficiency in pediatric patients was performed based on
the literature data (Table 3).

Fig. 2. The eye of a 16-year-old
child with aniridic syndrome

Puc. 2. na3 pebénka 16 net
C aHUPUAMIAHBIM CUHAPOMOM

..‘ ';\v I ‘ . >“ l

Fig. 3. The eye of a 14-year-old child with
aniridic syndrome, pseudophakia with an
implanted valve

Puc. 3. [na3 pebéHka 14 net ¢ aHupuamnin-
HbIM CMHPOMOM, apTudaKkuen ¢ UMniaH-
TMPOBAHHBIM KNanaHoM

120

100

80

60

Percentage

40

20

6 12 18 24 36 48 60 72 84
Months
Fig. 4. Dynamics of the hypotensive effect of Ahmed valve implan-
tation during the follow-up period

Puc. 4. [luHamuKa runoteHsuBHoro addekta onepauuu uM-
MaHTauMM KnanaHa AxMefia 3a nepuog HabnioneHus

No intraoperative complications occurred during valve
implantation. Postoperative complications included the
following:

Table 3. Comparative results of Ahmed valve implantation in pediatric glaucoma
Ta6nuua 3. CpaBHUTENbHbIE pe3yNbTaThl UMMNAHTaLMM KNnanaHa AxMefia Npy LeTCKol rnaykoMe

Num.ber Mean Previous Folloyv-up Preservation of the hypotensive
Author of patients age 0 period, effect for 1-5 years, %

(eyes) (years) surgery, % months 1 | 2 | 3 | 4 | 5
0. Albis-Donado (2010) [11] 106 (128) 7.58 32.8 25.7 82 79 70 4 -
F. Al Mobarak (2009) [13] 36 (42) 0.98 100 24 b 63 - - -
Y. Ou (2009) [14] 19 (30) 1.8 93 57.6 63 50 50 41 33
H.K. Yang (2008) [17] 29 (34) 5.5 441 - 69 46 - - -
Y. Morad (2003) [3] 44 (60) 6 97 24.3 93 8 N 45 -
S. Balekudaru (2014) [18] 71.(1) 6.8 67 37.8 97 80 - - -
R. Autratta (2007) [19] 76 (76) 6.9 95.2 85.2 91 82 76 1N 67
A. Chen (2015) [20] 100 (136) 7.1 30 75.6 88 - - - 5
K. Spiess (2021) [21] 23 (29) 2 - 85.4 68 64 54 54
M. Pakravan (2018) [16] 72 (95) 7.9 - 51.3 81 72 66 62 59
Study presented 52 (67) 6.6 67.2 44.0 92 82 74 61 55

DOI: https://doi org/1017816/0V101112
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Fig. 5. Bleb encapsulation
Puc. 5. HKancynaumsa GuabTpaLMoHHOM NOAYLIKY

Fig. 6. Retraction of the iris to the tube (shown by the arrow)
Puc. 6. PeTpaKums pagyKu K Tpybke (noKasaHa CTPenKoi)

Fig. 7. Tube retraction
Puc. 7. PeTtpakuus Tpybku

Fig. 8. Echogram of a patient with postoperative total ciliochoroidal
detachment

Puc. 8. 3xorpamMma naumeHTa ¢ nocneonepaumMoHHON TOTanbHOM
LMNIMOXOPUOMAATBHON OTCIOMKON

+ Encapsulation of the filtering bleb in 17 eyes (25.3%)
(Fig. 5). In all cases, the valve platform was revised,
a portion of the capsule above it was excised, while
the tube position remained stable, and I0P was com-
pensated after surgery.

+ Retraction of the iris to the tube, with a change in the
pupil shape in three eyes (4.5%) (Fig. 6).

+ Retraction of the tube in one eye (1.5%), namely, dis-
placement of the tube end to the limbus zone due to
eyeball stretching. The valve platform was displaced
anteriorly (Fig. 7).

+ Ciliochoroidal detachment (Fig. 8) in the early postop-
erative period in three eyes (4.5%), which was stopped

DOI: https://doi org/1017816/0V101112
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Fig. 9. The eye of a 5-year-old patient with endophthalmitis due
to tube erosion 3 months after implantation of the Ahmed valve
Puc. 9. [na3 naumeHTa 5 net ¢ 3HA0GHTaNbMUTOM, BO3HUKLLNM
BC/IeACTBME 3p03UM TPYBKM yepe3 3 Mec. nocie UMMNaHTaLum
KnanaHa Axmepa

using conservative therapy with corticosteroids; one
case required posterior scleral trepanation.

+ Complicated cataract in 2 (3.0%) eyes associated
with buphthalmos. Planned phacoaspiration was per-
formed.

Tube erosion was registered in 3 (4.5%) eyes. In one
case (1.5%), this led to the development of endophthal-
mitis in a child who, 3 months after surgery, had acute
conjunctivitis associated with chickenpox (Fig. 9). In other
cases, the tube was additionally covered with alloplant,
and the platform position remained stable through-
out the follow-up. Retinal detachment was detected in
4 (6.0%) eyes. In all cases, it was diagnosed in the late




ORIGINAL RESEARCHES

Table 4. Postoperative complications of Ahmed valve implantation
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Tabnuua 4. NocneonepaunoHHble 0CNOXKHEHUS UMNNAHTALMKM KnanaHa AxMeaa

Type of complication

Literature data, % Study presented, %

Anterior displacement of the tube with its contact with the cornea 2-34 -
Tube retraction 3.9-8.3 1.5
Conjunctival erosion with tube eruption 1.6-7 4.6
Endophthalmitis Single cases 2.3
Obstruction of the drainage tube by blood, fibrin, lens capsule, or 4-13.5 -
vitreous body
Retraction of the iris to the tube, resulting in a change in the pupil o 21 9.3
shape
Bleb encapsulation 21-30 325
Mobility disorders, diplopia, and gaze limitation 1.9-7.3 -
Hypotension with P, <5 5 mm Hg 10-42 -
Ciliochoroidal detachment 2.1-4.2 6.8
Retinal detachment 2.2-7.1 9.3
Hemophthalmos 3.9-8 -
Cataract Single cases 2.3
Hyphema Single cases -
Valve platform displacement Single cases 2.3

Table 5. Risk factors for unfavorable outcome after Ahmed valve implantation

Ta6nuua 5. OakTopbl pUcKa pa3BuUTUs HebNAronpuUATHOrO MCX0Aa NOCe UMNMAHTaLMKW KnanaHa AxMepa

Risk factor X2 p

Age <1 year 0.01 >0.05
Anteroposterior segment exceeding the age norm by 20% 1.9 <0.05
Age <5 years 1.4 >0.05
Intraocular pressure >32 mm Hg 20.1 <0.05
Previous antihypertensive filter-type surgeries 7.8 <0.05
Previous non-glaucomatous surgeries 0.02 >0.05
Previous cyclodestructive surgeries 0.9 >0.05

postoperative period (i.e., after 6 months or longer) in CONCLUSION

eyes with buphthalmos, and its relationship with valve
implantation was not significant.

The amount and nature of complications of drainage
device implantation in pediatric patients differ significant-
ly in various literature sources. For example, their fre-
quency ranged from 84.6% in the study by Chen et al. [12]
(44/52 eyes) up to 28.9% according to Albis-Donado
et al. [11]. Table 4 presents the comparison of the inci-
dence of complications in our study and literature [2, 3, 4,
11-16].

We also analyzed risk factors for adverse outcomes
after Ahmed valve implantation in pediatric patients
(Table 5). Significant factors were an increase in the eye-
ball APS by >20% compared with the age norm, the I0P
at the time of surgery was >32 mm Hg, and there was a
history of anti-glaucoma-filtering surgeries.

DAl https://doiorg/10.17816/0V101112

The Ahmed Glaucoma Valve drainage device can
be implanted in refractory pediatric glaucoma if previ-
ous surgeries were ineffective. In some cases, namely,
with buphthalmos, aphakic, avitreal eyes, dysgenesis
of the anterior segment of the eye with underdevel-
opment of the anterior chamber angle, this interven-
tion is the only possible means of reducing I0P and
preserving visual functions and the eyeball. In such
cases, this intervention is advisable as the first
surgery.

The decrease in the efficiency of the drainage device
over time should be considered, as well as the pos-
sibility of complications in the late postoperative pe-
riod; thus, long-term case follow-up of these patients
is necessary.
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