Biomedical Research 2015; 26 (3): 543-548 | SSN 0970-938X
wwwi.biomedres.info

|s 3D Digital Subtraction Angiography Really Perfect? Enlightenment from
a Case with Both False Positive and False Negative Results.

Fei Wang"** Feng Chen®*, Hai-Ling Li* Peng Sun®, Xiang-Ming Liu®, Ting-Jian Yang?, Hao-
Qing Song?

lQingdao University, Qingdao , Shandong, 266000n&hi

“Department of Neurosurgery, Affiliated Hospitalkifang Medical University, Weifang, Shandong, 281,0China
3Department of endocrinology, the City GovernmeryadrHospital of Weifang, Shandong Province, China
“Department of Emergency, Wei Fang People’s Hdspltai Fang , Shandong , 261031, China

Department of Neurosurgery, Qingdao Universidingdao, Shandong, 261031, China

®Dermatological Department, Affiliated Hospital oféffang Medical University, Weifang, Shandong 26103tina

#Equal contributors
In addition, Fei Wang™?, Feng Chen * are co-first author.

Abstract

The aim of this study wasto report a case that underwent a craniotomy after primary pre-operative
cerebrovascular and 3D digital subtraction angiography (DSA) showed false results. DSA misdiag-
nosis and missed diagnosis of aneurysms were found, and the subject was subsequently treated ac-
cordingly. This case was analysed to identify: 1) the cause of the false positive and false negative re-
sultsin DSA, 2) the limitations of 3D DSA and 3) the experience acquired and lessons learned. A 54-
year-old spontaneous subarachnoid haemorrhage patient underwent DSA and 3D DSA under local
anaesthesia. Results revealed aneurysm at the anterior cerebral Al end. Considering the excessively
large tumour angle circuitry, we decided to adopt craniotomy and clipping under direct vision. Mis-
diagnosis and missed diagnosis were intra-operatively noticed, and the aneurysm was clipped out.
About half a month after the operation, the patient underwent DSA again under full coordination.
The results from these two DSAs were compared. An originally suspected aneurysm was merely a
pseudo-anterior communicating artery; the real aneurysm was located in the starting zone of A1. Ac-
tive cooperation (or anaesthesia) made 3D DSA clear and complete. Moreover, the two 3D DSAs
were both ineffective in identifying false positive aneurysms because of anatomical variation. 3D
DSA is still limited in differentiating or developing anatomical variations of cerebrovascular vessels,
thereby causing false positive results. The use of 3D DSA requires full cooperation from the patient.
The guiding effect of the clot accumulation area on aneurysms should be considered during opera-
tion.
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Introduction [1-6]. However, the gold standard for diagnosisoéu-
rysms is still DSA because DSA is able to find thie

Spontaneous subarachnoid haemorrhage (SAH) is mo%rﬁ-aneurysms missed by CTA or MRA and can dimin-

: ; the effects of the skull and haematoma on in@gi
commonly caused by intracranial aneurysm (ICA); fol ! ) ) )
lowed by arteriovenous malformation and moyamoya;r.h(t5 p;arfe(;uon of |3D_DSAfaIIows riQ|?Ioglstsl Orm% ¢
disease. The diagnostic methods for SAH include—corr%'S St' Otr? servke d‘?S'O?S rom mtu 'E’e an%fes ao
puted tomography angiography (CTA), magnetic resold€" ify the neck, direction, parent artery andfgeator

nance angiography (MRA) and digital subtract an_vessels, especially the vascular complex (e.geremt

giography (DSA). CTA and MRA have been IC)rovenco_mmunicating artery, ACO0A), with bett_er-disp_layed
helpful for the diagnosis of ICA, and their comtipna gqllgcg)éagleurystr_ns. gz:_lmstancfe, th(;e:e Og nine CRss

with 3D rotary imaging yields very high sensitiviand o -hegative Were found 1o have aneurysms
specificity, especially for aneurysms larger thamis via 3D DSA [7]. Several studies reported correction
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rates of 23/98 [8,9] and 3/44 [10]. These resulticate
that 3D DSA has higher developing capability thdh 2
DSA and thus becomes the new gold standard. However
the limitations of 3D DSA, especially misdiagnosisd
missed diagnosis, have rarely been reported. Wecexp
reveal the limitations of 3D DSA with the case st
study that involves both false negative and falssitive
outcomes of 3D DSA.

Casereview

A 54-year-old male patient was admitted after sadde _. ] ) ]
severe headache. Physical examination showed the f&igure 1. Primary DSA, the patient was transiently
lowing: consciousness, painful face, neck resistamnd 7itated during 3D DSA and the whole development
normal cranial nerve and body activity. Computeaige ~ Was not ideal, since the anterior cerebral near-end was
graphy (CT) revealed widespread SAH. The cause wd¥t developed well, but the anterior cerebral Al end
considered to be anterior cerebral or ACOA tumdtne ~ Showed an aneurysm.

patient underwent complete DSA (four vessels) atad-b ) |

eral intracervical artery 3D DSA under local anhesia

(Artis Zee Ceiling angiography instrument, Siemens, ‘”
Germany). He was irritated upon undergoing right 3D

DSA. Results show that a 2.5 mm x 1.5 mm aneurysm \

appeared at the right anterior cerebral A1 end thatl
some vessels were not fully developed becauserits-ir
tion (Figures 1 and 2). The angle between the gsaur
and the parent artery was too large, hence poligntia

ducing high risks. We therefore selected craniot@mg
clipping under direct vision.

The meninges were opened using the pterional apiproa
(his brain tissues were swelling). Lateral veniacypunc-
ture was performed to discharge part of the cesginal ~ Figure 2. Anterior cerebral false-positive aneurysm under
fluid. A sharp dissection along the lateral fisswes per- magnification (lower white mark). The upper white mark
formed until the intracervical artery was reachexpos-  indicates the effect of irritation of imaging, since part of ves-
ing optic chiasma, intracervical artery and nergaalo-  Sels were not developed well, and the anterior cerebral and
motorius. The area indicated as an aneurysm wagppre middle cerebral artery near-ends were not developed, while
eratively located along the anterior cerebral suter these areas are where aneurysms occurred.

After careful free exploration, no obvious aneurysas
observed. However, some abnormal vessels were found
The anterior cerebral artery end was connectetigab-
normal ACoA (Figures 3 and 4). The operation was no
stopped immediately. Remembering that a clot actaimu
tion area was present at the starting locatiorhefante-

rior cerebral artery, we explored this area. Fipnalhe
aneurysm was located and successfully clipped Figt (
ures 5-7).

The patient recovered well, and after approximately a
month, he again underwent DSA and 3D DSA. The re-

sults are summarised together with the primary aNEjgure 3. The white arrow indicates the aneurysm area indi-
giographs. cated by DSA, but no aneurysm was found instead only an
abnormal anterior communicating artery was observed
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Figure 4. The abnormal vascular anatomy was further Figure 7. Clipping of aneurysm.

confirmed to be not aneurysmal alteration, and the
white arrow indicates anterior communicating artery

(.4

Figure 5. The intracervical artery end showed blood clots ~ Figure 8. During reexamination with DSA, good coopera-

(lower parts), and this area was selected for sharp dissec-  tion made complete development, but the arrowhead indi-
tion, separation and detection. cates this area may be considered for occurrence of aneu-

rysm.

Figure 9. By fine-tuning window (black mark), the pri-
marily undeveloped vessels were gradually developed,

_ _ _ clearly displaying aneurysm at anterior cerebral near end
Figure 6. Aneurysm was found in anterior cerebral start-  (white mark).

ing zone.
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By comparing the primary and secondary angiographgffects of CTA; however, its accuracy is not ashhap
we reached the following conclusions: 1) with thee p those reported, especially for aneurysms smallan th
tient's proper cooperation, the secondary angidgrap mm or those located in the AcoA [16]. Regarding MRA
became better developed, and all vessels wereligsda meta-analysis involving 960 cases [17] showed MiRA
2) the primary false-positive area would be diagdoas has sensitivity of 95% and specificity of 89%, anisdi-
an aneurysm in the re-examination if the operdfivd-  agnosis mainly involves aneurysms in the middleloex
ings were not referred to (Figure 8), 3) in retexdf the artery or near the skull. MRA is efficient for tde&agnosis
primary 3D angiographs, we identified somethingilsim of unruptured aneurysms [18]. In addition, MRA fiee-
to an aneurysm in the aneurysm-indicated area Hmit ttive in the re-examination of interventional emboii an-
patient was irritated, and the imaging was notyfule- eurysms and is thus recommended as the first clioice
veloped, which did not alert us at first, 4) thenpary  three-month re-examination [19].
3D angiographs were fine-tuned via adjustment of-wi
dow width, as a result, the primarily undeveloped-v On the basis of the above literature, the effe€t€TDA
sels were developed this time, and the aneurysm wasd MRA have been confirmed. Nevertheless, theii- li
completely visible (Figure 9). tations are also obvious. For instance, the ditfjcin the
diagnosis of micro-aneurysms or complex aneuryssns a
well as the interference of the skull will lead false
negative or false positive results. The disablind &atal-
ity rates of aneurysms are very high. Thus, thésgnds-
. . . tic errors, despite low incidence rates, will résulsevere
Spolgtzneous_(or non-traurl?atlc) .SAH is usually 'Mié(.: consequences. Therefore, a highly suspected spmusn
y , arteriovenous ma (())rmatlon or moyamoya GiS-ga should be examined via DSA, despite the pdggibi
ease, and approximately 90% of cases can be M‘.‘“’“ of being diagnosed as negative in CTA or MRA. Niegat
a clear cause. However, for some cases, no abr.wmaloutcomes should be excluded only through DSA, wdgere
can be found even after repeated angiography. Diapen ositive outcomes should be treated under the goelaf

ohn the shape and IPOSi_tfi_Og Qf the haemorrhage_on Chsa. we support that DSA can be used directly, eath
these cases are classified into two types: perimese ’
cephalic SAH (PMN-SAH) or non-PMN-SAH. Cerebral than as a complement of CTA or MRA [20].
convexity gyrus haemorrhage _is recommended as A SUBSA remains the gold standard in diagnosing anewsys
type of non-PMN-SAH [12]. This subtype may be calise owever, some aneurysmal haemorrhages are noweisco
by the same factors as those causing non-PMN-SAH aryreq in primary DSA, but only in secondary DSA. SThi
has good prognosis. PMN-SAH may be caused by [12] ghenomenon can be attributed to the following [2]t,2)
small ruptured vein, abnormal capillary expansial-  geyere vasospasm, 2) micro-aneurysms, 3) formation
tured perforator vessels, cavernous haemanglon"abpr thrombus inside an aneurysm and 4) aneurysm com-
normal anatomy of the basal artery. The progno$is Gyressed by haematoma or swollen tissues. Therafere,
PMN-SAH is favourable because the site and cause agyxamination is particularly important [23-25]. Alpmvith
relatively mild. However, non-PMN-SAH may _|nduce the perfection of 3D DSA, clear and multi-angle gingy
repeated haem_orrhage, cerebrovascular convulsMy—or_ systems allow physicians to properly analyse infiiom
drocephalus without a clear cause, and the prognssi gn the size, angle, direction and neck of the asearas
relatively poor. well as the parent artery and perforator vess&sDSA

] ) ] ] , and 2D DSA have been compared in literature. Result
Timely DSA is necessary if non-traumatic SAH is-sus ghow that compared with 2D DSA, 3D DSA is signifi-
pected. The available techniques are CTA and MRAcantly more effective in the diagnosis of micro-arysms
Along with the development_of imaging equipment anok< 3 mm) and aneurysm complex, with improvement in
technology, researchers are interested in the tiargof dosage of contrast agent and total radiation oyanti
technical indices of CTA and MRA and are CU“OUSTherefore, 3D DSA is expected to be the new gaid-st

whether non-invasive cerebrovascular developindi-tec garq for the diagnosis of cerebrovascular diseffse8].
nology will approach or outperform DSA. Regarding

CTA, a meta-analysis involving 397 cases [13] shbweTo date, 3D DSA and even primary 3D DSA have been
that CTA has a sensitivity of 97.0%, specificity38.9%, extensively studied. Nevertheless, reports on miistie
positive predictive value (PPV) of 97.8% and negati agnosis and misdiagnosis by 3D DSA, such as theinas
predictive value (NPV) of 98.5%. Another meta-asaly this report, are lacking. In a previously reportade of
involving 544 cases [14] showed that CTA has aitiens SAH [26], CTA initially revealed a middle cerebatery

ity of 95.4%, specificity of 98.3%, PPV of 96.9%dan aneurysm. However, craniotomy/clipping was perfatme
NPV of 97.4%. With the help of 3D software, the sien without re-examination by DSA, and no positive aute
tivity and specificity of CTA can be improved t0.98  was found. The case in our report implies thakefalsga-
and 100%, respectively [15]. These results confin® tive outcomes could not be avoided as: 1) the patias
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transiently irritated during the 3D CTA, causings-di
continuity in vascular subtraction imaging. The @pe

tor did not perform 3D CTA for the second time, for9.
fear of rupture in the aneurysm, 2) the operatos wa
subjectively too confident in the false positiveean
rysm and 3) fine-tuning of the bone window woulg-di
continuously develop the discontinuous vessels. If
these factors were taken care of the operator coul
identify the aneurysm. However, the first-time as®at-
ond-time CTAs indicate that false positive outcomes
are nearly unavoidable and that the suspectedveasa
confirmed to be pseudo-ACoA. Does this finding indi
rectly indicate that 3D DSA still cannot fully déffen-
tiate anatomical variation? 12

Conclusion

13.

This case study indicates that 3D DSA is not péréec
expected, because it requires the full coordinatibra
favourable imaging process and because it is not ve
efficient in differentiating the anatomical vara@iti of an-
eurysms.
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