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Abstract 

Among the variations of vertebral artery dissecting aneurysms (VDAs), VDAs involving the 
posterior inferior cerebellar artery (PICA), especially ruptured and high-risk unruptured 
aneurysms, are the most difficult to treat. Because the PICA is an important structure, serious 
symptoms may occur after its occlusion. Retained PICAs are prone to re-bleeding because VDAs 
are difficult to completely occlude. There is therefore confusion regarding the appropriate 
treatment for VDAs involving the PICA. Here, we used the PubMed database to review recent 
research concerning VDAs that involve the PICA, and we found that treatments for VDAs 
involving the PICA include (i) endovascular treatment involving the reconstruction of blood vessels 
and blood flow, (ii) occluding the aneurysm using an internal coil trapping or an assisted bypass, (iii) 
inducing reversed blood flow by occluding the proximal VDA or forming an assisted bypass, or (iv) 
the reconstruction of blood flow via a craniotomy. Although the above methods effectively treat 
VDAs involving the PICA, each method is associated with both a high degree of risk and specific 
advantages and disadvantages. The core problem when treating VDAs involving the PICA is to 
retain the PICA while occluding the aneurysm. Therefore, the method is generally selected on a 
case-by-case basis according to the characteristics of the aneurysm. In this study, we summarize 
the various current methods that are used to treat VDAs involving the PICA and provide 
schematic diagrams as our conclusion. Because there is no special field of research concerning 
VDAs involving the PICA, these cases are hidden within many multiple-cases studies. Therefore, 
this study does not review all relevant documents and may have some limitations. Thus, we have 
focused on the mainstream treatments for VDAs that involve the PICA. 
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1.Introduction 
Intracranial vertebral dissecting aneurysms 

(VDA) involving the posterior inferior cerebellar 
artery (PICA) are not rare. For instance, 
Hernandez-Duran et al. conducted a meta-analysis in 
2014 that included a total of 637 patients from 39 
studies. PICA involvement was observed in 14.62% of 
these patients [1]. It is difficult to treat intracranial 
VDAs, and the therapeutic strategy for treating a 
VDA depends on the anatomical relationship between 

the VDA and the PICA. VDAs can be divided into 
four types: proximal to the PICA, distal to the PICA, 
involving the PICA, or no PICA involvement [2]. 
Among these types, VDAs involving the PICA are the 
most difficult to treat [3].  

For ruptured and high-risk unruptured VDAs 
involving the PICA, the treatment approach should be 
carefully considered. Furthermore, VDAs involving 
the PICA should perhaps be more carefully followed 
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post-operatively than those without such involvement 
because this type of aneurysms is more likely to grow 
and recur [4]. Current therapies for VDAs involving 
the PICA include: revascularization with conventional 
stents, revascularization with coils and stents, and 
revascularization with flow-diverting stents. 
Additional treatments include aneurysm trapping or 
aneurysm resection with craniotomy, which is 
subsequently supported with bypass and other 
methods [5].  

All treatments for VDAs involving PICA should 
be based upon a full assessment of the blood supply to 
the contralateral vertebral artery. Following this 
assessment, if it was observed that the blood supply to 
the contralateral VA was sufficient, only the 
reconstruction of the PICA must be considered when 
choosing the treatment option, and there are many 
options to choose from. Conversely, contralateral VA 
dysplasia and insufficient blood supply may 
introduce difficulties during treatment [6]. 

Although the methods for treating VDAs 
involving the PICA have been described in previous 
articles that have reviewed various cases, to the best 
of our knowledge, there is currently no single 
independent report of each specific method. 
Therefore, we used the PubMed database to review 
the current research concerning VDA involving the 
PICA, and we extracted data from various case 
studies to assess each method. This study summarizes 
the various methods that are currently used to treat 
VDAs involving the PICA and provides schematic 
diagrams in the conclusions. 

2. Indications for treatment 
There is not much controversy surrounding 

therapeutic approaches for ruptured VDAs, and 
without aggressive treatment, the prognosis in these 
patients is bad [7]. For instance, a study by Yamada et 
al. in 2004 described two patients who presented with 
VDA involving the PICA that was accompanied by 
subarachnoid hemorrhage. However, these two 
patients were treated conservatively, and both died as 
a result of the recurrence of a ruptured hemorrhage at 
1 month and 1 day after onset [8]. However, in rare 
examples, a VDA can also develop into an occlusion 
[9]. For instance, in 2002, Wakamoto et al. reported 
one case of PICA-involved VDA in which a dissecting 
aneurysm of the PICA spontaneously reduced during 
a conservative 7-month course of therapy [10]. Similar 
results were reported by Arai et al. in 2012 [11]. 
Although a VDA can spontaneously occlude, 
spontaneous recanalization as well as enlargement 
have been observed in most cases, and these ruptured 
VDAs require treatment [12]. 

The natural course of a VDA is very different 

between ruptured and unruptured VDAs. Many 
neuro-interventionists do not agree that unruptured 
incidental VDAs should be treated. For instance, Kai 
et al., in a 2011 report, suggested that the nature of an 
unruptured VDA is not highly aggressive. However, 
if the dissection site enlarges without manifesting new 
symptoms, it should be occluded. In patients with 
recurrent ischemic attacks, antiplatelet therapy should 
be considered [13]. In unruptured VDAs, dilation 
appears to be a useful predictive factor for 
hemorrhagic intracranial VDAs in which the 
adventitia has maximally extended [14-16].  

3. Endovascular treatment for the 
reconstruction of blood vessels and blood 
flow  

This method reconstructs the vascular structures 
of the VA and retains the PICA. In involves the simple 
application of stents in combination with a coil or a 
flow-diverting stent [17].  

 

 
Figure 1: Conventional stent implantation for vascular 
reconstruction. Pre: preoperation, Post: postoperation, VA: vertebral artery, 
PICA: posterior inferior cerebral artery. 

 

(1) Revascularization with a conventional stent 
(Figure 1) 

The simple application of stents for VDAs 
involving the PICA was instituted during the early 
developmental stage of endovascular treatment 
continues to be occasionally used, especially when 
reconstructing a parent artery using LVIS stents [18]. 
However, this type of treatment is controversial 
because it achieves good effects in some aneurysms 
but poor effects in others. During the early years of 
treatments for this condition, coronary stents were 
usually used. Mehta et al. reported two cases of 
ruptured VDAs involving the PICA in 2003. In these 
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cases, a stent was initially placed, but a follow-up 
observation revealed that the aneurysms were not 
completely resolved. Thus, a stent-within-stent 
arrangement was used, and the aneurysms were 
resolved [19]. Zenteno et al. reported two cases of 
ruptured VDAs involving the PICA that were treated 
using coronary stents in 2003. The patients were 
separately followed up at 3 months and 6 months. 
DSA showed a total thrombosis in the aneurysm, with 
patency in both the VA and PICA [20].  

Stent treatment might yield better effects when 
applied to unruptured aneurysms than ruptured 
aneurysms. Ahn et al. reported two cases of 
unruptured VDAs involving the PICA in 2006 that 
involved the occurrence of thrombosis after stent 
placement, and follow-up revealed a stable embolism 
and good effects [21]. Koh et al. reported a case of an 
unruptured bilateral VDA with unilateral PICA 
involvement. A double-stent implantation was 
performed to treat the VDA that involved the PICA, 
and at a six-month follow-up, it was demonstrated 
that the VDA involving the PICA had been remodeled 
and completely reconstituted. The PICA was 
preserved and displayed normal blood flow [22]. Lv 
et al. published a multiple-case study of VDAs that 
involved the PICA. Among the reviewed cases, seven 
were treated with a simple stent, and the prognoses in 
these cases were good [23]. Similar results were 
reported by Jeon et al. in 2013 [24].  

Although the above studies all reported that 

treatment with simple stents can yield in good results 
in VDAs involving the PICA, after stent placement, 
the poor ability of stents to resist blood flow might 
result in poor curative effects in some aneurysms. Lee 
et al. reported three cases of VDA involving the PICA 
in 2010. In this study, two patients with PICA lesions 
were treated using a stent procedure, and one of these 
patients died of re-hemorrhagia [25]. Shin et al. 
reported five cases of VDA involving the PICA in 
2012. In this study, 4 cases were treated with a 
double-stent implantation. Among these four cases, 
the aneurysms were substantially resolved in two 
cases and partially solved in two cases, the latter of 
which required further treatment [26].  

As a result, the simple application of a single 
stent or multiple stents to reconstruct arteries within 
an aneurysm is an effective treatment for some cases 
of VDAs that involve the PICA, but this treatment can 
fail in other cases as a result of recurrence or rupture 
and hemorrhage. Indeed, the simple application of 
stents as a form of treatment is rarely mentioned in 
recent studies. This type of treatment appears to have 
been primarily used only before 2012. Furthermore, in 
cases in which the homolateral artery of the VDA is 
the main blood supply artery for the posterior 
circulation, when the contralateral VA experiences 
dysplasia, treatment with a simple stent is generally 
adopted to prevent the dysplasia from affecting the 
basal arterial blood supply. These data are 
summarized in Table 1. 

 

Table 1. Data for conventional stent implantations or stent-assisted coil reconstructions. 

No. Types Author/Year Age/Gender HH grade Treatments Prognosis 
1 Fig. 1 Mehta/2003[19] 46/F 2 Coronary 

stent 
Two stent in stent procedures, followed up for 96 months. Aneurysm was cured, 
VA and PICA retained, good recovery. 

2 Fig. 1 Mehta/2003[19] 54/M 2 Coronary 
stent 

Two stent in stent procedures, followed up for 18 months. Aneurysm was cured, 
VA and PICA retained, good recovery.  

3 Fig. 1 Zenteno/2005[20] 40/F 3 Coronary 
stent 

Followed up for six months, aneurysm was cured, VA and PICA retained, good 
recovery. 

4 Fig. 1 Zenteno/2005[20] 37/M 3 Coronary 
stent 

Followed up for three months, aneurysm was cured, VA and PICA retained, good 
recovery. 

5 Fig. 1 Ahn/2006[21] 33/M Unruptured Stent Mild disability. 
6 Fig. 1 Ahn/2006[21] 54/M Unruptured Stent Good recovery. 
7 Fig. 1 Ahn/2006[21] 53/M 3 Stent Intraoperative temporary vasospasm, incomplete aneurysm occlusion, mild 

disability. 
8 Fig. 1 Koh/2009[22] 44/F 2 Stent VDA remodeled and completely reconstituted at 6 months, good recovery. 
9 Fig. 1 Lee/2010[25] 48/M 3 Stent Good recovery. 
10 Fig. 1 Lee/2010[25] 43/F 3 Stent Death. 
11 Fig. 1 Lv/2010[23] 12/M Unruptured Stent Followed up for 72 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
12 Fig. 1 Lv/2010[23] 40/M Unruptured Stent Followed up for 84 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
13 Fig. 1 Lv/2010[23] 47/M Not 

mentioned 
Stent Followed up for 72 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
14 Fig. 1 Lv/2010[23] 30/M Not 

mentioned 
Stent Followed up for 36 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
15 Fig. 1 Lv/2010[23] 51/M Not 

mentioned 
Stent Followed up for 10 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
16 Fig. 1 Lv/2010[23] 41/M Not 

mentioned 
Stent Followed up for 60 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
17 Fig. 1 Lv/2010[23] 37/M Not Stent Followed up for 9 months, imaging revealed complete occlusion of aneurysms, 
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mentioned good prognosis. 
18 Fig. 1 Shin/2012[26] 46/F 3 Stent Followed up for twelve months, complete resolution, good recovery. 
19 Fig. 1 Shin/2012[26] 46/F Unruptured Stent Followed up for twelve months, partial resolution, good recovery. 
20 Fig. 1 Shin/2012[26] 49/M 2 Stent Followed up for six months, complete resolution, good recovery. 
21 Fig. 1 Shin/2012[26] 45/M 2 Stent Followed up for twelve months, partial resolution, good recovery. 
22 Fig. 1 Jeon/2013[24] 38/M 2 Stent Followed up for eleven weeks, good recovery. 
23 Fig. 2 Albuquerque/2005[30] 48/M 2 stent in coil Recurrence after two years, re-treatment, followed up for 3 years, good recovery. 
24 Fig. 2 Ahn/2006[21] 64/M Unruptured stent in coil Nearly complete occlusion of aneurysms, mild disability. 
25 Fig. 2 Ahn/2006[21] 52/M Unruptured stent in coil Complete occlusion of aneurysms, good recovery. 
26 Fig. 2 Suzuki/2008[29] 43 / M 5 stent in coil Good recovery. 
27 Fig. 2 Suzuki/2008[29] 57/ M 5 stent in coil Postoperative re-bleeding, died. 
28 Fig. 2 Suzuki/2008[29] 54 / M 5 stent in coil Severe disability. 
29 Fig. 2 Suzuki/2008[29] 70/ M 1 stent in coil Middle disability. 
30 Fig. 2 Sadato/2010[28] 47/M 2 stent in coil Intraoperative rupture, followed up for 10 months, good recovery. Complete 

occlusion of aneurysms with in-stent restenosis. 
31 Fig. 2 Lv/2010[23] 42/M Unruptured stent in coil Followed up for 48 months, imaging revealed incomplete occlusion of aneurysms, 

good prognosis. 
32 Fig. 2 Lv/2010[23] 41/M Unruptured stent in coil Followed up for 12 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
33 Fig. 2 Lv/2010[23] 46/M Not 

mentioned 
stent in coil Followed up for 11 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
34 Fig. 2 Lv/2010[23] 41/M Not 

mentioned 
stent in coil Followed up for 12 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
35 Fig. 2 Lv/2010[23] 41/M Not 

mentioned 
stent in coil Followed up for 6 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
36 Fig. 2 Lv/2010[23] 41/M Not 

mentioned 
stent in coil Followed up for 6 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
37 Fig. 2 Lv/2010[23] 41/M Not 

mentioned 
stent in coil Followed up for 36 months, imaging revealed complete occlusion of aneurysms, 

good prognosis. 
38 Fig. 2 Shin/2012[26] 40/F 2 stent in coil Regrowth, recoiling with additional stent after bypass surgery, followed up for 38 

months, good recovery. 
39 Fig. 2 Nam/2015[31] > 30 years 2 stent in coil Regrowth after six month, stable occlusion after 21 months; mild disability in 18 

months. 
40 Fig. 2 Nam/2015[31] > 30 years Unruptured stent in coil Followed up for sixty months, good recovery. 
41 Fig. 2 Lim/2015[32] 70/F 4 stent in coil Complete occlusion of aneurysm, aneurysm ruptured during the operation, 

patient died. 
42 Fig. 2 Zhao/2015[36] 58/F 1 stent in coil Partial obliteration of aneurysm, followed up for seven months, good recovery. 
43 Fig. 2 Zhao/2015[36] 49/M 1 stent in coil Complete occlusion of aneurysm, followed up for six months, mild disability. 
44 Fig. 2 Zhao/2015[36] 54/M 1 stent in coil Partial obliteration in the left side, near-complete occlusion in the right side, 

followed up for nine months, good recovery. 
M: male, F: female, HH: Hun-Hess, VA: vertebral artery. VDA: vertebral dissecting aneurysm. PICA: posterior inferior cerebellar artery. 

 
 

 

 
Figure 2: Stent-assisted coil occlusion for vascular reconstruction. 
Pre: preoperation, Post: postoperation, VA: vertebral artery, PICA: posterior 
inferior cerebral artery. 

 

(2) Revascularization using stent-assisted coils 
(Figure 2) 

This method was implemented as a result of the 
unreliability of simple stent treatment for VDAs 
involving the PICA. As an alternative to treatment 
with a simple stent, this method involves the use of a 
stent that has been combined with a coil. Coils are 
more effective at introducing thrombosis. For 
instance, in 2006, Ahn et al. reported two cases of 
patients with VDAs involving the PICA who were 
subject to coils and stents to induce thrombosis. Both 
cases achieved satisfactory embolism and a good 
prognosis [21]. Shin et al. reported eight cases of 
PICA-involved VDA in 2015. Of these, stent-assisted 
coil embolization was considered in cases with 
unruptured aneurysms, and these cases resulted in a 
satisfactory prognosis [27]. Similar results were 
reported by Sadato et al. in 2010 [28].  

Although stent-assisted coil embolization 
yielded good results, as reported in the literature, the 
recurrence of the aneurysm and re-hemorrhagia were 
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the main problems associated with treatment. For 
instance, Suzuki et al. reported four cases of VDAs 
involving the PICA in 2008. These patients were 
treated with stent-assisted coils, and no 
surgery-related complications were noted. However, 
one patient died as a result of re-hemorrhagia, one 
experienced severe disability, one experienced 
moderate disability, and one exhibited good effects 
[29]. Similar results were reported by Albuquerque et 
al. in 2005 [30], Nam et al. in 2015 [31], and Lim et al. 
in 2015 [32].  

Therefore, although stent-assisted coil 
embolization can achieve satisfactory results when 
used to treat VDAs involving the PICA, the 
stent-assisted coil method has limitations. Because the 
PICA is derived from the aneurysm, the aneurysm 
cannot be densely filled, and regrowth and rupture 
hemorrhage occasionally occur after treatment, and 
some VDAs can recanalize and bleed after dense 
embolization. VDAs involving the PICA are therefore 
difficult to treat [33, 34].  

Patients with bilateral VDAs involving the 
lateral or bilateral PICA are harder to treat. Occluding 
the lateral VA might result in rapid growth and the 
rupture of the contralateral VDA. Therefore, 
treatment with a simple stent or a stent-assisted coil 
should be used to prevent the VA from being blocked 
[35]. In 2015, Zhao et al. reported three cases of 
bilateral VDAs that included two cases with unilateral 
PICA involvement and one case with bilateral PICA 
involvement. These patients were treated with stents 
and coils, and the VA remained unobstructed. The 
effects of treatment were satisfactory [36]. The data 
described in this section are summarized in Table 1. 

(3) Revascularization with flow-diverting 
stents (Figure 3) 

Incomplete occlusion is a major problem in 
aneurysms that are treated using a simple stent or 
stent-assisted coil embolization, and this complication 
results in uncertainty in the treatment. Flow-diverting 
stents, which have increased in popularity in recent 
years, may overcome the disadvantages of the two 
previously described methods. Flow-diverting stents 
can be used to treat VA aneurysms. When 
appropriately sized to the vessel wall and positioned 
in the VA, the device should cover the origin of the 
PICA without impairing flow through the branching 
artery [37].  

Mazur et al. reported four cases of VDAs 
involving the PICA in 2005 in which a good prognosis 
was achieved after the application of the pipeline. In 3 
cases, the aneurysm was observed to be occluded at 
the six-month follow-up, and the PICA was patently 
covered without in-stent stenosis or endoleak. The 

follow-up results for one of these cases are pending. 
The procedure was complicated by in-stent 
thrombosis and PICA occlusion, and the patients were 
treated with abciximab and recanalization [38]. In 
2016, Fang et al. reported two cases of VDAs 
involving the PICA that were treated using a 
Tubridge flow diverting stent. In one of these patients, 
three Tubridge overlapping stents were used. At the 
postoperative six-month and 36-month follow-ups, 
both patients exhibited good recovery that included 
VDA occlusion and unblocked PICAs [39]. As a result, 
the flow-diverting stent could potentially be broadly 
applied to treat VDAs involving the PICA.  

 

 
Figure 3: Blood flow-diverting stent for vascular reconstruction. Pre: 
preoperation, Post: postoperation, VA: vertebral artery, PICA: posterior 
inferior cerebral artery. 

 

4. Internal coil trapping for aneurysm 
occlusion or assisted with bypass 

Theoretically, the most effective method for 
treating VDAs involving the PICA is the direct 
occlusion of the aneurysm and the sacrificing of the 
VA and PICA. Studies have shown that ischemic 
complications are experienced in 21.7% cases in which 
the PICA is sacrificed. However, regarding the 
location of the lesion and the mode of the procedure, 
in the Japanese Registry of Neuroendovascular 
Therapy 1, the results showed that occluding the 
PICA did not affect the ratio of favorable outcomes 
despite the increased incidence of ischemic 
complications [40]. 

(1) Internal coil trapping for aneurysm 
occlusion with the sacrifice of the PICA 
(Figure 4) 

A retrospective analysis reported that in some 
studies, the VA and PICA were sacrificed to treat 
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VDAs. Sometimes, thin PICAs were sacrificed because 
thin PICAs supply only a small portion of the lower 
vermis [41]. For instance, Peluso et al. applied internal 
coil trapping that included the PICA origin in two 
cases of VDAs involving the PICA. No clinical 
symptoms or PICA infarctions were not noted at 
follow-up in computed tomography or magnetic 
resonance imaging in 2008. No complications related 
to the treatment were reported [42]. Similar results 
were also reported by Suma et al. in 2013 [43].  

 

 
Figure 4: Internal coil trapping of aneurysms involving the sacrificed 
of the PICA. Pre: preoperation, Post: postoperation, VA: vertebral artery, 
PICA: posterior inferior cerebral artery. 

 
However, most patients who are treated with 

internal coil trapping display symptoms. For instance, 
Yasui et al. reported one case in 2000, in which the 
patient was treated with internal coil trapping that 
sacrificed the PICA. Though the PICA showed good 
compensatory circulation, the patient experienced 
transient mild hoarseness and dysphasia that alter 
completely resolved [44]. Iihara et al. reported two 
cases of VDA involving the PICA in 2002. One case 
displayed deficits, dysarthria and dysphagia of the 
oculomotor nerve and facial nerve after internal 
trapping of the aneurysm was applied. The patient’s 
symptoms gradually recovered for the following 44 
months, but a left-side mild disability remained. The 
other patient also experienced a left-side mild 
disability [2]. Similar results were reported by Kurata 
et al. in 2001 and Lim et al. in 2015 [32, 45]. Therefore, 
using internal coil trapping to occlude the aneurysm 
and PICA is associated with a large degree of risk 
when used in patients with VDAs involving the PICA. 
This technique is therefore not accepted as a standard 
treatment.  

(2) Internal coil trapping for aneurysm 
occlusion with the sacrifice of the PICA and 
bypass assist (Figure 5A-B) 

The main risk when using internal coil trapping 
to occlude an aneurysm in VDAs involving the PICA 
is related to the occlusion of the PICA. Therefore, 
recanalizing the PICA after the occlusion of the 
aneurysm can provide satisfactory therapeutic effects. 
For instance, Park et al. reported 1 case of a VDA 
involving the PICA in 2014. The patient was subjected 
to occipital artery-PICA bypass followed by 
endovascular trapping of the VDA and the origin of 
the PICA two days later, and positive effects were 
noted [46]. A similar result was reported by Lee et al. 
in 2010 [25]. Occipital artery-PICA bypass-assisted 
internal coil trapping was performed to treat an 
aneurysm. The procedure included the sacrifice of the 
PICA, as shown in Figure 5A. 

 

 
Figure 5 A: OA-PICA bypass-assisted internal coil trapping of an aneurysm in 
which the PICA is sacrificed; B: PICA-PICA bypass after internal coil trapping of 
the aneurysm with PICA sacrifice. Pre: preoperation, Post: postoperation, VA: 
vertebral artery, PICA: posterior inferior cerebral artery, OA: occipital artery. 
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In addition to the occipital artery, PICA-PICA 
bypass is also used. Chung et al. treated one case of 
VDA involving the PICA in 2014 in which 
endovascular segmental coil occlusion and side to 
side anastomosis of the PICA was applied, and the 
prognosis in this patient was good [47]. More complex 
operations are also available. For instance, Chandela 
et al. treated one case of VDA involving the PICA in 
2008 by applying a coiling embolism to the aneurysm. 
Recurrence was noted, and the patient was therefore 
subjected to occipital artery-PICA bypass. PICA-PICA 
bypass and internal coil trapping VDA were applied 
when the blood flow was found to be insufficient, and 
the effects were positive [48]. PICA-PICA bypass after 
internal coil trapping of an aneurysm, including PICA 
sacrifice, was described, as shown in Figure 5B. 

Poor prognoses have also been reported. Yuki et 
al. reported one case of VDA involving PICA in 2005. 
The patient was treated with internal trapping 
followed by complete occipital artery-PICA bypass. 
The patient died after the operation [49]. Endo studied 
five cases in which VDAs involved the PICA in 2013. 
In these patients, internal coil trapping was completed 
within 24 hours, and an occipital artery-PICA 
anastomosis followed by internal coil trapping was 
subsequently performed. Three patients experienced 
a medulla infarction after the operation. The study 
reported that coil occlusion of the long segment of the 
VA led to medullary infarction and that occipital 
artery-PICA bypass did not prevent medullary 
infarction [41].  

(3) Internal coil trapping for aneurysm 
occlusion with stent implantation from the VA 
to the PICA (Figure 6) 

In rare cases, a stent can be placed into the PICA 
from the VA through the aneurysm using coil 
embolization of the aneurysm and the distal VA. In 
2010, Chung et al. reported 1 case of VDA that 
involved the PICA in which VA-to-PICA stenting was 
applied to preserve the PICA while treating a 
ruptured VAD. The dissected segment of the VA was 
completely occluded by coil embolization, and the 
prognosis was good [50]. Moreover, Fukuda et al. 
reported one case of VDA involving the PICA in 2015. 
Endovascular internal trapping of the enlarged distal 
VAD was initially performed. After one month, an 
enterprise stent placement from the PICA to the 
proximal VA that included coil embolization for the 
proximal VAD was performed. The dissected VA 
segment was occluded by the coil embolization, and 
the PICA was preserved [51]. Similar results were 
reported by Guo et al. in 2014 and Kim et al. in 2012 
[52, 53]. It is occasionally difficult to perform a VA 
occlusion, and such aneurysms are prone to 

recanalization. Chen et al. reported seven cases of 
VDAs involving the PICA in 2013. Although 
aneurysm trapping was successfully performed after 
a stent was placed from the distal VA to the PICA, 
and although the prognoses in these patients was 
good, three cases exhibited aneurysm recanalization 
during follow-up, and these patient were 
subsequently monitored during follow-up [54].  

 
 

 
Figure 6: Internal coil trapping for aneurysm occlusion with stent 
implantation from the VA to the PICA. Pre: preoperation, Post: 
postoperation, VA: vertebral artery, PICA: posterior inferior cerebral artery. 

 
 
This method can be used to effectively treat 

VDAs involving the PICA. However, when the PICA 
is healthy and the VA is enlarged, there is a large 
difference in the diameter of the vessels. Thus, stent 
placement is difficult in these patients. Given the 
angle, it is also very difficult to introduce a catheter 
and guide wire from the VA to the PICA. Thus, this 
technique is not currently used as a routine treatment. 
The length of the VA to be occluded should be 
minimized as much as possible to reduce the 
occurrence of a medullary infarction. These data are 
summarized in Table 2.  

5. Occlusion of the proximal VDA 
resulting in reverse blood flow or assisted 
bypass 

In VDAs, if the blood flow can be reversed so 
that it flows into the aneurysm to supply the PICA, 
the directional changes in blood flow both reduce the 
pressure of the blood flow and also alter the impact 
point of the blood flow, thereby reducing the risk of 
aneurysm rupture. As a result, the occlusion of the 
proximal VDA can be used as a treatment option. If 
blood flow reversal is insufficient, it can be combined 
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with a bypass of the PICA. To implement this method, 
a full assessment of the compensatory blood flow in 
the contralateral vertebral artery must be performed, 
and this technique can be used only when the blood 
supply of the contralateral vertebral artery is 
sufficient [55].  

(1) Proximal endovascular occlusion or 
clipping of VDAs (Figure 7A-B) 

The occlusion of the proximal VA in VDAs leads 
to directional changes in blood flow, which reduces 
the risk of a ruptured aneurysm. In 2004, Kobayashi et 
al. reported 2 cases of VDAs involving a PICA that 
was treated using the endovascular occlusion of a 
proximal VDA, with good effects [56]. Moreover, Lv 
et al. reported one multiple-case study of a VDA that 
involved the PICA in 2010. In this study, the VA was 
proximally occluded to treat 8 cases. The prognoses in 
these patients were good. However, treatment for the 
aneurysm was incomplete in 7 of these cases and 
sub-complete in one case [23]. The proximal 
endovascular occlusion of the VDA is described in 
Figure 7A. In addition to endovascular occlusion, 
surgical clipping is also used as an alternative 
treatment. For instance, in 2005, Sugiu et al. reported 1 
case of VDA involving the PICA. Craniotomy was 
used to clip the proximal VA and reverse the blood 
flow, and the prognosis in this patient was good [57]. 
Proximal clipping of the VDA is described in Figure 
7B. Because this method does not effectively eradicate 
the aneurysm, the aneurysm may not disappear. For 
instance, in 2004, Shin et al. described a 71-year-old 
man with progressive myelopathy and a VDA 
involving the PICA. The patient was treated with a 
coil to proximally occlude the VA to reverse the flow. 
The aneurysm did not change in size during 
follow-up, but the patient’s symptoms improved [58].  

 
Figure 7 A: Proximal endovascular occlusion of the VDA; B: Proximal surgical 
clipping of the VDA. Pre: preoperation, Post: postoperation, VA: vertebral 
artery, PICA: posterior inferior cerebral artery. 

Table 2. Data for occlusions of aneurysms by internal coil trapping or bypass assistance. 

No. Types Author/Year Age/Gender HH grade Treatments Prognosis 
1 Fig. 4 Kurata/2001[45] 50/M 4 Incomplete internal trapping of aneurysm. Death 
2 Fig. 4 Kurata/2001[45] 35/M 5 Complete internal trapping of aneurysm. Good recovery 
3 Fig. 4 Iihara/2002[2] 54/M 3 Complete internal trapping of aneurysm. Mild disability 
4 Fig. 4 Iihara/2002[2] 60/M 4 Complete internal trapping of aneurysm and proximal occlusion 

of parent artery. 
Mild disability 

5 Fig. 4 Yasui/2000[44] 51/F 2 Complete internal trapping of aneurysm. Good recovery 
6 Fig. 4 Suma/2013[43] 38/M 4 Complete internal trapping of aneurysm. Death 
7 Fig. 4 Lim/2015[32] 61/M 5 Complete internal trapping of aneurysm. Focal medullary infarction, 

middle disability 
8 Fig. 4 Lim/2015[32] 43/F 2 Stent assisted trapping. Good recovery, but 

recanalization 
9 Fig. 

5A 
Lee/2010[25] 40/M 3 First incomplete internal trapping with PICA preservation, 

second OA-PICA bypass. 
Good recovery 

10 Fig. 
5A 

Park/2014[46] 45/M 2 OA-PICA bypass, endovascular trapping of the VDA and the 
origin of the PICA 2 days later. 

Good recovery 

11 Fig. 5B Chung/2014[47] 45/F Unruptured Endovascular segmental coil occlusion followed by side to side 
anastomosis of the PICA. 

Good recovery 

12 Fig. 5B Chandela/2008[48] 11/M Unruptured PICA-PICA bypass is performed; then internal coil was used for 
trapping VDA. 

Good recovery 

M: male, F: female, VDA: vertebral dissecting aneurysm. OA: occipital artery. PICA: posterior inferior cerebellar artery. 
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Although this method is effective, the proximal 

occlusion technique can result in retrograde flow from 
the contralateral VA, which can cause rebleeding. The 
increased length of the proximal occlusion area, and 
specifically the segment that is most proximal to the 
dilated portion, is associated with an increased 
incidence of medullary infarction following internal 
trapping. These results indicate that this complication 
may be avoidable [59]. In 1993, Takai reported a case 
of a VA-dissected aneurysm that showed rebleeding 
after a proximal occlusion [60]. Similar results were 
reported by Kawamata et al. in 1994 [61] and 
Hamasaki et al. in 2014 [62]. Moreover, Nakatomi et 
al. reported 1 case of VDA involving the PICA in 1999. 
The patient was followed up after proximal clipping 
was performed. Excessive retrograde flow from the 
distal vertebral artery into both the PICA and the 
pseudolumen were noted, and the latter persisted 
after proximal clipping was performed. The patient 
was assumed to have developed moderate retrograde 
flow that was sufficient to maintain a patent 
pseudolumen during the chronic stage [63].  

Positive effects may be better in unruptured 
cases. Nam et al. reported one case of unruptured 
VDA involving PICA in 2015. The patient was in 
stable condition and experience a good prognosis 
after proximal occlusion was performed [31]. The 
mentioned cases were both unilateral VDA involving 
the PICA, and there are also some cases in which 
bilateral VDAs involving the PICA have been treated 
by inducing the retrograde flow of the basilar artery 
via the occlusion of the bilateral VAs [64].  

(2) Proximal occlusion or clipping of VDAs 
with simultaneous assistance by bypass (Figure 
8) 

Proximal VDA occlusion caused blood flow to be 
reversed, resulting in a reduction in the risk of a 
ruptured aneurysm. If blood flow to the PICA is 
insufficient, the revascularization of the PICA can be 
used to assist it. Iihara et al. reported one case of VDA 
involving the PICA in 2002. The patient was subjected 
to the proximal occlusion of the parent artery and an 
occipital artery-PICA bypass, and the patient 
experienced a good recovery [2]. A similar result was 
reported by Takemoto et al. in 2010 [65]. When the 
VDA is proximally occluded or clipped, the spinal 
artery should be considered. For instance, Carlson et 
al. reported 1 case of VDA involving the PICA in 2015. 
The patient was initially subject to an occipital artery 
to PICA anastomosis. Then, the VA was clipped 
immediately proximal to the dilated segment. No 
distal clip was applied to allow the retrograde filling 

of the anterior spinal artery from the contralateral 
vertebral artery, and a follow-up angiography 
revealed VDA remodeling [66]. Moreover, staging 
treatments have also been reported. Hamasaki et al. 
reported one case of VDA involving the PICA in 2014. 
The patient was subject to proximal endovascular 
occlusion in the acute stage. However, as a result of 
insufficient blood flow, occipital artery-PICA 
anastomosis and surgical trapping were subsequently 
applied in the chronic stage. The patient was followed 
up for 11 months and experienced a good prognosis 
[62]. These data are summarized in Table 3.  

 
 

 
Figure 8: Proximal occlusion or clipping of the VDA or bypass 
assistance. Pre: preoperation, Post: postoperation, VA: vertebral artery, 
PICA: posterior inferior cerebral artery. 

 
 

6. Surgical reconstruction of blood flow 
Some cases of VDAs involving PICA cannot be 

resolved using endovascular surgery when 
craniotomy clipping or resection of VDA is adopted 
and blood flow is simultaneously re-established [6]. 
Many factors should be considered when 
reconstructing blood flow. In addition to the PICA on 
the aneurysm side, the blood supply of the posterior 
circulation of the contralateral VA should also be 
considered. If the blood supply is sufficient, only the 
PICA on the aneurysm side should be reconstructed. 
If the blood supply is insufficient, the construction of 
the VA may also be required after the resection of the 
aneurysm or posterior cerebral artery bypass is 
performed to guarantee sufficient blood supply to the 
posterior circulation. 

 



Int. J. Med. Sci. 2016, Vol. 13 

 
http://www.medsci.org 

549 

Table 3. Data for reversed blood flow caused by the occlusion of a proximal VDA or assisted by bypass. 

No. Types Author/Year Age/Gender HH grade Treatments Prognosis 
1 Fig. 7A Shin/2004[58] 71/M Unruptured Proximal coil occlusion The aneurysms did not change in size, but the symptoms 

improved. 
2 Fig. 7A Lv/2010[23] 53/F Unruptured Proximal endovascular 

occlusion 
Followed up for 36 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

3 Fig. 7A Lv/2010[23] 59/M  Unruptured Proximal endovascular 
occlusion 

Followed up for 72 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

4 Fig. 7A Lv/2010[23] 39/F Not mentioned Proximal endovascular 
occlusion 

Followed up for 84 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

5 Fig. 7A Lv/2010[23] 45/M Not mentioned Proximal endovascular 
occlusion 

Followed up for 36 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

6 Fig. 7A Lv/2010[23] 40/M Not mentioned Proximal endovascular 
occlusion 

Followed up for 12 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

7 Fig. 7A Lv/2010[23] 34/F Not mentioned Proximal endovascular 
occlusion 

Followed up for 60 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

8 Fig. 7A Lv/2010[23] 42/F Not mentioned Proximal endovascular 
occlusion 

Followed up for 5 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

9 Fig. 7A Lv/2010[23] 59/F Not mentioned Proximal endovascular 
occlusion 

Followed up for 12 months, imaging revealed incomplete 
occlusion of aneurysms, good prognosis. 

10 Fig. 7A Hamasaki/2014[62] 56/M 5 Proximal endovascular 
occlusion,. 

Rebleeding, severe disability. 

11 Fig. 7A Nam/2015[31] 50s Unruptured Proximal endovascular 
occlusion 

Good recovery. 

12 Fig. 7B Sugiu/2005[57] 57/M 2 Proximal clipping Good recovery. 
13 Fig. 8 Iihara/2002[2] 51/F 5 Proximal clipping, 

OA-PICA bypass. 
Good recovery. 

14 Fig. 8 Takemoto/2010[65] 41/M Unruptured Proximal clipping, 
OA-PICA bypass. 

Mild disability. 

15 Fig. 8 Hamasaki/2014[62] 57/M 5 Proximal occlusion 
followed by OA-PICA 
anastomosis and 
surgical trapping. 

Good recovery. 

16 Fig. 8 Carlson/2015[66] 42/F Not mentioned Proximal occlusion 
followed by OA-PICA 
anastomosis 

Good recovery. 

M: male, F: female, VA: vertebral artery. VDA: vertebral dissecting aneurysm. OA: occipital artery. PICA: posterior inferior cerebellar artery. 

 
 

(1) PICA-PICA bypass or PICA 
re-implantation to VA after VDA trapping 
(Figures 9, 10) 

The advantage of this approach is that foreign 
vascular grafting is not required [67]. This method 
was reported as early as 1991 by Takikawa [70]. 
Durward also reported on the technique in 1995 [71]. 
The PICA and VA proximal to the aneurysm can be 
anastomosed in an end-to-end fashion. For instance, 
Ogasawara et al. reported one case of a 40-year-old 
man with VDA involving the PICA in 2006 in which 
this method was adopted [68]. This method is 
described in Figure 9. Moreover, PICA-PICA bypass 
is also an alternative. For instance, Abla et al. reported 
10 cases of VDAs involving the PICA in 2015 in which 
aneurysms trapped at the PICA origin were 
revascularized using a PICA-PICA bypass, and PICA 
reimplantation served as an alternative treatment. 
Positive results were observed after treatment [69]. 
Guo et al. published a similar report in 2014 [53], and 
Endo et al. published a similar report in 2005 [73]. This 
method is described in Figure 10. 

 
Figure 9: PICA reimplantation to the VA after VDA trapping. Pre: 
preoperation, Post: postoperation, VA: vertebral artery, PICA: posterior 
inferior cerebral artery. 
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Figure 10: PICA-PICA bypass after VDA trapping. Pre: preoperation, 
Post: postoperation, VA: vertebral artery, PICA: posterior inferior cerebral 
artery. 

 
Because craniotomy can cause a large amount of 

trauma, complications can appear in some cases. In 
2004, Shin et al. reported 1 case of VDA involving the 
PICA that displayed in which the onset of progressive 
myelopathy was observed. After aneurysm trapping, 
the PICA was then sutured to the arteriotomy. The 
prognosis revealed incomplete Wallenberg syndrome 
[58]. Kakino et al. studied 6 cases of VDAs involving 
PICA in 2004 in which anastomoses were performed 
in a side-to-side fashion at the posterior medullary 
segment of the PICA. The VA was subsequently 
occluded by clipping both proximal and distal to the 
aneurysm, and the PICA was occluded by clipping 
distal to the aneurysm. One of these cases died after 
the operation, one case displayed moderate disability, 
and four cases experienced a good recovery [72]. 
When vasospasm occurs in the VA, a surgical 
treatment involving PICA-PICA bypass or PICA 
re-implantation into the VA after VDA trapping can 
become more difficult [73].  

(2) Reconstruction of the PICA with a vascular 
graft after VDA trapping (Figures 11, 12) 

When the aneurysm is larger and the length of 
the PICA after aneurysm trapping has been 
performed is insufficient, foreign vascular grafts are 
often applied as a treatment option. In 2002, Hamada 
et al. treated 4 cases of VDAs involving the PICA 
using VA-PICA bypass with a superficial temporal 
artery graft and achieved satisfactory effects [74]. In 
addition to the superficial temporoparietal artery, the 
radial artery is also a good option in these cases. 
Czabanka et al. reported one case of a VDA involving 
the PICA in 2011. After trapping the aneurysm, the 
patient was submitted to VA-PICA bypass with a 

radial artery graft, and the resulting prognosis was 
good [75].  

 

 
Figure 11: Reconstruction of the PICA with a vascular graft with the 
graft end on the PICA side after VDA trapping. Pre: preoperation, Post: 
postoperation, VA: vertebral artery, PICA: posterior inferior cerebral artery 

 

 
Figure 12: Reconstruction of the PICA with a vascular graft, with the 
graft end at the PICA end after VDA trapping. Pre: preoperation, Post: 
postoperation, VA: vertebral artery, PICA: posterior inferior cerebral artery. 

 

(3) Reconstruction of VA and PICA after VDA 
trapping or removal (Figures 13, 14) 

The choice of surgical treatment is very 
important in occipital artery VDAs involving the 
PICA. In 2014, Wang et al. performed occipital 
artery-PICA bypass and aneurysm trapping using 
surgical clips to treat these patients and achieved 
good effects [76]. In addition, Lim et al. treated two 
cases of VDAs involving the PICA in 2015. The cases 
showed partial trapping and surgical trapping after 
occipital artery-PICA bypass, and they each recovered 
after the operation [32]. Similar results were reported 
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by Yasui et al. in 2000 [44], Takemoto et al. in 2010 [65] 
and Park et al. in 2014 [46]. In the presence of an 
aneurysm space-occupying effect or contralateral VA 
dysplasia, the blood supply to the posterior 
circulation is occasionally insufficient, and aneurysm 
resection and reconstruction of the VA are therefore 
needed. Kubota et al. reported one case of VDA 
involving the PICA in 2014. After an aneurysm 
resection was performed, the radial artery was used to 
reconstruct the VA, and an OA-PICA bypass was 
performed. The effects were positive [77].  

 
 

 
Figure 13: Reconstruction of the VA and PICA after VDA trapping. 
Pre: preoperation, Post: postoperation, VA: vertebral artery, PICA: posterior 
inferior cerebral artery. 

 
 

 
Figure 14: Reconstruction of the VA and PICA after VDA removal. 
Pre: preoperation, Post: postoperation, VA: vertebral artery, PICA: posterior 
inferior cerebral artery. 

 
 
 

With regard to trapping treatments that can be 
used for VDAs involving the PICA, cases with 
bilateral VA dissecting aneurysms are problematic 
and should be noted. Using a surgical intervention to 
treat a dissecting aneurysm of the bilateral VAs on 
only one side carries the risk of rupture of the 
contralateral lesion. Increased hemodynamic stress 
may be important to the development and rupture of 
dissections in the contralateral VA [78, 79]. Otawara et 
al. reported two cases of bilateral VDAs involving the 
PICA in 2002. The PICA was submitted to vascular 
reconstruction after aneurysm trapping was 
performed. Once case died as a result of a rupture 
after the operation, whereas the other case had a good 
prognosis [80]. In 2009, Katsuno et al. reported one 
case in which a rupture of a VA dissecting aneurysm 
developed immediately after a dissecting aneurysm 
was trapped in the contralateral vertebral artery [81].  

In summary, in cases with VDAs involving the 
PICA, craniotomy and aneurysm trapping or 
resection are also a good choice. However, blood flow 
to the PICA must be reconstructed. These data are 
summarized in Table 4.  

7. Other treatments  
In addition to the above-described methods, less 

common treatments, such as wrapping aneurysms, 
are also available. In 2007, Lee et al. reported three 
cases of VDAs involving the PICA in which a 
wrapping operation was performed, and the patients 
recovered postoperatively [82]. Although positive 
effects were reported in this study, this technique is 
viewed as an early treatment option, and its safety is 
questionable. The technique is currently rarely used.  

In 2014, Kobayashi reported 2 cases of VDAs 
involving the PICA that were treated using the 
following methods. The affected VA was occluded 
near its root to introduce collateral blood flow from 
the deep cervical artery into the VA trunk. The 
controlled antegrade VA flow and retrograde flow 
from the contralateral VA created a watershed at the 
dissecting aneurysm that promoted thrombosis of the 
pseudolumen and preserved the antegrade blood 
flow to the PICA [56]. This method is effective, but it 
cannot be used as a standard treatment.  

Other methods can also be used in some VDAs 
with good anatomical structure and conditions 
conducive to aneurysm reconstruction using 
aneurysm clips. In 2010, Li et al. reported two case of 
VDA involving the PICA that was reconstructed 
using 2 artery clips. The proximal occlusion of the 
aneurysm was performed using fenestrated clips in 
one patient, whereas the reconstruction of the PICA 
was performed using fenestrated clips in the other 
patient. Satisfactory effects were obtained [83].  
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Table 4. Data for surgical reconstruction of blood flow. 

No. Type Author/Year Treatments Prognosis 
1 Fig. 9 Durward/1995[71] An aneurysm was treated by trapping. The PICA was anastomosed to the vertebral artery 

proximal to the dissection. 
Good recovery. 

2 Fig. 9 Yasui/2000[44] An aneurysm was treated with coil occlusion of a proximal aneurysm, but reverse blood 
flow allowed the aneurysm to grow. Then, aneurysm trapping was adopted prior to 
OA-PICA reconstruction. 

Good recovery. 

3 Fig. 9 Otawara/2002[80] Two cases of bilateral VDAs involving the PICA were subjected to aneurysm trapping and 
then reconstruction of the PICA with a PICA-PICA bypass. 

One case experienced 
postoperative rupture and died, 
whereas the other case exhibited 
good prognosis. 

4 Fig. 9 Kakino/2004[72] In six cases, anastomoses were performed in a side-to-side fashion at the posterior 
medullary segment of the PICA. The VA was subsequently occluded by clipping it 
proximal and distal to the aneurysm, and the PICA was occluded by clipping it distal to 
the aneurysm. 

One case died, one case had 
medium disability, and 4 cases 
recovered.  

5 Fig. 9 Shin/2004[58] A 38-year-old woman had VA involving the origin of the PICA. Aneurysm trapping was 
performed. Then, the PICA was sutured to the arteriotomy. 

Incomplete Wallenberg 
syndrome. 

6 Fig. 9 
 

Endo/2005[73] A 37-year-old man had VDA involving the PICA that was identified after SAH. 
Vasospasm after rupture of VD with a pearl-and-string sign was noted. The vasospasm 
was relieved, and surgical treatment was provided. VDA trapping was performed before 
PICA-PICA bypass. 

Good recovery. 

7 Fig. 9 Ogasawara/2006[68] The PICA and VA proximal to the aneurysm were anastomosed in an end-to-end fashion 
in a 40-year-old man.  

Good recovery. 

8 Fig. 9 Guo/2014[53] A 36-year-old man was treated with aneurysm trapping and PICA-VA anastomosis. Good recovery. 
9 Fig. 9, 

10 
Abla/2015[69] Ten cases of VDA involving the PICA. Trapped aneurysms at the PICA origin were 

revascularized with a PICA-PICA bypass. PICA reimplantation served as an alternative. 
Good recovery. 

10 Fig. 
11, 12 

Hamada/2002[74] Four cases were subjected to VA-PICA bypass with a superficial temporal artery graft.  Good recovery. 

11 Fig. 
11, 12 

Czabanka/2011[75] After aneurysm trapping, VA-PICA bypass was performed using a radial artery graft. Good recovery. 

12 Fig. 13 Takemoto/2010[65] Two cases of VDA involving the PICA were subjected to aneurysm trapping and 
OA-PICA bypass to avoid serial infraction of the PICA area. 

Mild disability. 

13 Fig. 13 Park/2014[46] Two cases of VDA involving the PICA were subjected to OA-PICA bypass and then 
aneurysm trapping using surgical clips. 

Good recovery. 

14 Fig. 13 Lim/2015[32] Two cases were subjected to partial trapping and surgical trapping after OA-PICA bypass. Good recovery. 
15 Fig. 14 Kubota/2014[77] One case of resection of an aneurysm, VA-to-VA bypass with an interposed radial artery, 

reconstruction of the PICA using the OA. 
Good recovery. 

M: male, F: female, VA: vertebral artery. VDA: vertebral dissecting aneurysm. OA: occipital artery. PICA: posterior inferior cerebellar artery. 

 
 

8. Conclusions 
Although many methods can be used to treat 

VDAs involving the PICA, our literature review 
demonstrates that each treatment is associated with a 
very high degree of risk. The period from earlier 
years, when techniques involved blood flow 
reconstruction via craniotomy, to more recent years 
and the current practice of reconstructing the vascular 
cavity using blood flow-diverting stents, represents 
the therapeutic history of VDAs that involve the 
PICA. The core problem when treating VDAs 
involving the PICA involves the retention of the PICA 
and the occlusion of the aneurysm cavity. Therefore, a 
variety of methods have emerged, including simple 
stent implantations, stent-assisted coil embolization, 
and blood flow-diverting stent implantations. 
Furthermore, some researchers also have attempted to 
reverse the blood flow to supply to the PICA by 
occluding the proximal aneurysm. Occlusion and 
aneurysm trapping or resections are available as 
methods to assist in the reconstruction of the PICA 
and VA. Trapping is the most reliable method for 

preventing rebleeding. Proximal clipping and 
occlusion are optional procedures, but these 
techniques do not always prevent rebleeding given 
the fact that circulation is continuous [84]. 

In addition, the compensatory situation in the 
contralateral VA should also be considered. A 
contralateral VA with dysplasia cannot provide 
sufficient blood flow to the posterior circulation, and 
the aneurysm cavity must therefore be reconstructed 
during the treatment of such VDAs. This includes the 
use of stents or stent-assisted coil embolization or the 
reconstruction of the bilateral vertebral artery of the 
aneurysm without the direct occlusion of the VA on 
the aneurysm side. Some methods cannot completely 
occlude an aneurysm, and in these cases, the 
aneurysm is prone to recurrence. In 2014, Zhao et al. 
reported 10 cases of VDAs involving the PICA that 
were associated with incomplete embolism. 
Furthermore, the degree of immediate occlusion was 
closely associated with recurrence after reconstructive 
treatments were performed [85]. However, the 
complications that are associated with treatments for 
VDAs that involve the PICA cannot be ignored. In a 
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study by Endo et al. that was published in 2013, 10 
cases in which patients were treated for VDAs 
exhibited medullary infarction, and these included 
four cases of VDAs that involved the PICA [41]. 

 

 
Figure 15: Figures showing typical cases. A: CT revealing an intracranial 
subarachnoid hemorrhage concentrated in the suprasellar cistern and posterior 
ambient cistern. B-C: CTA and DSA revealing a left VDA in which the PICA 
originates from the aneurysm. D: Angiography of contralateral vertebral artery 
revealing the reversal of blood flow to the aneurysm and shadows showing the 
PICA. E-F: Coils were filled in the weak points of the aneurysm, covering LVIS 
stents, and the distal VA of the aneurysm developed vasospasm. G: After one 
week, DSA revealed that the vasospasm was released. H: The occlusion of the 
VA in the extracranial vertebral artery (segment V2). Angiography of the 
contralateral vertebral artery revealed the reversal of blood flow to the 
aneurysm and clear images of the PICA. 
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