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a B s t r a c t
BacKgroUND: the transversalis fascia plane and the quadratus lomborum blocks target the branches of t12-l1 
nerves and provide analgesia in patients undergoing surgery involving the corresponding dermatomes. the transversalis 
fascia is believed to contribute to determine the spread of local anesthetic in such blocks. Nonetheless, the anatomy of 
WKLV�IDVFLD�DQG�LWV�SRVVLEOH�UROH�LQ�WKHVH�EORFNV�VWLOO�KDYH�WR�EH�SUHFLVHO\�GH¿QHG�
MetHoDs: We conducted a series of 10 dissections and full-thickness specimens were obtained from one side for the 
microscopic analysis.
resUlts: Macroscopic study showed failed to identify a distinguishable fascial structure between the fascia of the 
transversus abdominis muscle and the peritoneum. Microscopic examination showed the presence of a further fascial 
layer (0.1-0.2 mm), ascribable to transversalis fascia. transversalis fascia and transversus abdominis epimysium poste-
riorly diverge: transversus epimysium goes posteriorly to quadratus lomborum to joint the oblique internal aponeurosis, 
while transversalis fascia continues in front to quadratus lomborum. so, a little fascial triangle (2-3 mm) is formed on 
the lateral border of quadratus lomborum��GH¿QHG�E\�WUDQVYHUVDOLV�IDVFLD�DQG�transversus abdominis. inside this triangle, 
t12 and l1 nerves are present.
coNclUsioNs: considering the thinness of the transversalis fascia and the small size of the triangular space that con-
tains the target nerves, this is most likely a virtual, ideal rather than realistic injection site. accordingly, it is probable that 
the local anesthetic is injected in the much wider retroperitoneal space and reaches the nerves by spreading backwards 
through the thin transversalis fascia.
(cite this article as: Vasques F, stecco c, Mitri r, De caro r, Fusco P, Behr aU. Blocking around the transversalis fascia: 
behind the scene. Minerva anestesiol 2019;85:15-20. Doi: 10.23736/s0375-9393.18.12479-5)
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trunk blocks of the abdominal wall became 
part of multimodal analgesia for patients 

undergoing abdominal surgery.1, 2 the transver-
salis fascia plane (tFP) block3 and the quadra-
tus lomborum blocks (QlBs) target the subcos-
tal (t12), ilioinguinal and iliohypogastric (l1) 
nerves proximally, deep to the transversus ab-
dominis muscle and around the quadratus lom-
borum muscle, in order to involve also their lat-
eral cutaneous branches.3-5 these blocks are cur-
rently indicated in patients undergoing anterior 

iliac crest harvesting as well as inguinal hernia 
repair, open appendectomy and other procedures 
involving t12-l1 dermatomes.3, 6, 7 the nomen-
clature of such blocks is partly ambiguous. in 
particular, the injection site of the tFP appears 
to be the same described for the QlB1, also re-
ferred to as lateral QlB.8, 9 in clinical practice, 
according also to our experience, this block can 
require relatively high volume of local anesthet-
ics (0.2-0.3 ml/kg) and often provides more an-
algesia than anesthesia.9 the transversalis fascia 
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is believed to play an important role in the spread 
of local anesthetic in such blocks and the exact 
compartment in which the local anesthetic is in-
MHFWHG�PXVW�EH�GH¿QHG�DFFRUGLQJO\�3, 6 the trans-
YHUVDOLV�IDVFLD�ZDV�¿UVW�GHVFULEHG�DV�D�WKLQ�IDVFLD��
immediately behind the abdominal muscles.10 
thereafter, it was referred to as the aponeurosis 
of the transversus abdominis muscle and not a 
different, separable structure.11 also its micro-
scopic aspect is described in different ways: as a 
¿EURXV�PHPEUDQH��DV�D�OD\HU�RI�IDWW\�WLVVXH�RU�DV�
a border lamella of the peritoneum.12 anatomy 
atlases and textbooks are frequently elusive on 
the anatomy of the deep posterior abdominal 
wall, especially regarding the transversalis fas-
cia, while cadaver studies based on dye injection 
yielded inconsistent results regarding the spread 
of the injected mean.13

our aim was to study the fascial anatomy of 
the tFP and QlB blocks site, with special focus 
on the transversalis fascia, its relation with t12 
and l1 branches and its potential role in such 
blocks.

Materials and methods

We conducted a series of 10 dissections of unem-
balmed cadavers, obtained from the Body Do-
nation Program at the anatomy institute of the 
Padua University.14 Dissections were performed 
between March and December 2015 through a 
posterior (N.=6) or anterior (N.=4) approach. in 
WKH�¿UVW���FDVHV�� WKH�SRVWHULRU�DFFHVV� WR� WKH�DE-
dominal wall was obtained via a longitudinal 
dorso-lateral incision running from rib 12 to the 
ilium, approximately 5 cm lateral to the spinous 
processes. the skin and subcutaneous tissue 
were removed, exposing the external oblique 
muscle, part of the serratus anterior muscle and 
of the latissimus dorsi. advancing in cranio-
caudal direction, we progressively dissected the 
external and the internal obliques, isolating the 
connective layers surrounding each muscle (epi-
mysium). through the dissection of the internal 
oblique, we exposed the plane of the transversus 
abdominis and the nerves running herein (Figure 
1a). Furthermore, we proceeded antero-posteri-
orly along the cleavage plane between the trans-
versus abdominis muscle and the parietal peri-

toneum up to the lateral edge of the quadratus 
lomborum muscle (Figure 1B). in the second dis-
section group, a xipho-pubic incision was used 
to access the abdominal cavity. We removed the 
omental fat, the digestive tract from the stomach 
to the rectum, the mesenteric sheet and the liver. 
We exposed the right retroperitoneal space and 
reached the tFP site (Figure 2). irrespective of 
the approach, one side of abdominal wall of each 
cadaver was used for macroscopic dissection 
while the opposite side provided a full-thickness 
sample that included the tFP block site that was 
processed for microscopic examination. three 
different histological stains were used: hema-
WR[\OLQ�HRVLQ�� YDQ�*LHVRQ� IRU� HODVWLF�¿EHUV� DQG�
D]DQ� 0DOORU\� IRU� FROODJHQ� ¿EHUV�� %HVLGHV�� WKH�
immunohistochemical stain anti-s100 was used 
WR� LGHQWL¿HG� WKH� QHUYHV�� &RPSXWHUL]HG� PLFUR-
scope measures of the examined structures were 
obtained with the image-J leica Microsystem 
software (leica, germany).

Results

Macroscopic study

,Q�WKH�¿UVW�GLVVHFWLRQ�JURXS��WKH�VHFWLRQ�DQG�GLV-
location of the transversus abdominis revealed 
the parietal peritoneum (anteriorly) and the renal 

Figure 1.—a) Macrosection of the right side of the prone 
body showing some abdominal nerves crossing the trans-
versus abdominis plane (taP). to show this plane, we dis-
sected and mobilized both the eoM and the ioM. B) Plane 
between the transversus abdominis and the parietal perito-
neum. White line, iliac crest; white arrows, ileoinguinal and 
ileohypogastric nerves; black arrow, subcostal nerve.
eoM: external oblique muscle; ioM: internal oblique mus-
cle; taM: transversus abdominis muscle.
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ered by a thin fascia. Between the epymisia of 
such muscles and the Zuckerckandl fascia, only 
ORVH�FRQQHFWLYH�WLVVXH�ZDV�LGHQWL¿DEOH�

Microscopic study

at the microscopic analysis, two different fas-
cial layers covered the abdominal aspect of the 
transversus abdominal muscle, one attributed 
to the epimysium of the transversus abdominis, 
one to the transversalis fascia. the two fascial 
layers presented different features: regarding the 
transversalis fascia, its thickness varied from 0.1 
WR�����PP�DQG�LW�ZDV�ULFK�LQ�HODVWLF�¿EHUV�DW�WKH�
Van gieson staining; conversely, the epimysium 
of the transversus abdominis was thicker, rang-
ing from 0.2 mm to 1.6 mm, had a small amount 
RI�HODVWLF�¿EHUV�DQG�RQO\�LQ�LWV�H[WHUQDO��PXVFX-
lar aspect and in proximity of its aponeurosis 
(Figure 3). advancing posteriorly toward the 
quadratus lomborum��WKH�WZR�¿EURXV�VWUXFWXUHV�
split: the transversus abdominis epimysium goes 
posteriorly to the quadratus lomborum muscle to 
join the internal oblique aponeurosis forming the 
anterior layer of the thoracolumbar fascia, while 
the trandversalis fascia continues in front to the 
quadratus lomborum muscle. so, a little fascial 
triangle (2-3 mm) is formed on the lateral bor-
der of the quadratus lomborum��GH¿QHG�E\� WKH�
transversalis fascia and the transversus abdomi-

lodge (posteriorly). as expected, the transversus 
abdominis was entirely covered by its epimysi-
um, that was closely attached to the muscle. Be-
tween the transversus abdominis and the perito-
neum, it was impossible to identify or dissect any 
further fascial plane (Figure 1). along the lateral 
margin of the quadratus lomborum muscle, the 
ilioinguinal and iliohypogastric nerves were 
LGHQWL¿HG�LQ�DOO�WKH�GLVVHFWLRQV�UXQQLQJ�EHWZHHQ�
the transversus abdominis and its fascia. More 
anteriorly, these nerves crossed the transversus 
abdominis entering the taP with an antero-lat-
eral direction.

in the second group, in the retroperitoneal 
space, the renal fascia was clearly evident. its an-
terior layer (gerota fascia) passes medially, front 
the renal vessels, aorta and inferior vena cava to 
continue with the same fascia of the contralateral 
side, while the posterior layer (Zuckerckandl fas-
cia) fuses with the prevertebral fascia, separating 
in this way the retrorenal space of the two sides 
(Figure 2). after having removed the Zuckercka-
ndl fascia, the posterior abdominal wall was 
visualized, with the transversus abdominis, the 
quadratus lomborum and the iliopsoas muscles. 
all these muscles were covered by a thin fascial 
layer, strongly adherent to them. the iliohypo-
gastric and ilioinguinal nerves appeared laterally 
to the quadratus lomborum and then running on 
the surface of the transversus abdominis, cov-

Figure 2.—Macrosection. a) gerota’s fascia is abducted to show the kidney; B) the kidney is mobilized, showing the poste-
rior Zuckerkandle’s fascia; c) the kidney is displaced medially, the Zuckerkandle’s fascia is removed showing the retrorenal 
space and the inner aspect of the abdominal wall (transversalis fascia adherent to the epymisium of the transversus abdomins 
muscle).
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the quadratus lomborum muscle, in particular the 
tFP block, considering the lack of univocity of 
both the nomenclature of such blocks and the 
fascial anatomy of the posterior abdominal wall.8 
With histological staining we demonstrated that 
the transversalis fascia exists. Nonetheless, it is 
very thin and closely adherent to the fascia of the 
transversus abdominis (i.e. they are macroscopi-
cally inseparable), except laterally to the quadra-
tus lomborum, where the two structures bounder 
a little triangle that contains the iliohypogastric 
and ilioinguinal nerves (Figure 3). in our opinion, 
this triangle could be considered the ideal injec-
tion site for the tFP block, being most likely able 
to strictly compartmentalize the anesthetic drugs 
around the target nerves. indeed, if this was the 
case, a very little volume of local anesthetic inun-
dating a small space might be effective in block-
ing the iliohypogastric and ilioinguinal branches 
and a rapid-onset, anesthetic effect as well as a 
VSHFL¿F� FXWDQHRXV� FRUUHVSRQGHQFH� PD\� EH� H[-
pected.3, 15 really, the scarce dimension of this 
triangle and the thinness of the transversalis fas-
cia allow us to consider this site more as a virtual 
than a real target. indeed, it appears more likely 
that the needle tip regularly crosses the transver-
salis fascia during the performance of such blocks 
eventually causing the spread of the anesthetic 
drug in the much wider retroperitoneal space, as 
recently reported by choquet and capdevila.16 if 
this is the case, the local anesthetic must reach 
the target nerves spreading backward, through the 
transversalis fascia. therefore, more volume is 
likely required and an analgesic rather than anes-
thetic effect is obtained, with variable magnitude, 
extension and onset time.17 in clinical practice, 
some authors claim that a very distinct tactile and 
visual (i.e. ultrasound) “pop” occurs when the 
needle goes through the transversalis fascia.7 in 
our experience this is not always true, probably 
due to the scares thickness of this structure. None-
theless, ultrasound visualization of the local anes-
thetic spreading between the transversalis fascia 
and the retroperitoneal tissue may be valuable to 
FRQ¿UP�WKH�FRUUHFW�SODFHPHQW�RI�WKH�QHHGOH�WLS�

Limitations of the study

the most relevant limitation of this analysis is 
inherent to cadaver studies, where anatomical 

nis (Figure 3). inside this triangle, some nerves 
with a thickness ranging between 0.6 to 0.8 mm 
and loose connective tissue were always present. 
:H�LGHQWL¿HG�WKHVH�QHUYHV�DV�WKH�EUDQFKHV�RI�WKH�
subcostal (t12), ileoinguinal and ileohypogas-
tric (l1) nerves. Beyond the transversalis fascia, 
we could identify the posterior layer of the renal 
fascia (Figure 4). the space between these two 
VWUXFWXUHV�ZDV�¿OOHG�ZLWK�IDW�WLVVXH�DQG�LWV�GHSWK�
ranged between 4 and 5 mm.

Discussion

the aim of this study was to contribute to the 
anatomical understanding of fascial anatomy sur-
rounding the site of injection for the blocks around 

Figure 3.—Microsection, azan-Mallory staining; original 
PDJQL¿FDWLRQ���;�
ioM: internal oblique muscle; taM: transversus abdomi-
nis muscle; QlM: quadratus lomborum muscle; Black ar-
row, point where the transversalis fascia separates from the 
epymisium of the taM; red arrows, triangular space behind 
circumscribed by the transversalis fascia, the QlM and the 
taM, containing the branches of t12 and l1 surrounded by 
loose connective tissue; white arrows, parietal peritoneum.

)LJXUH� ��²0LFURVHFWLRQV�� RULJLQDO� PDJQL¿FDWLRQ� ��;�� ���
parietal peritoneum; 2, transversalis fascia; 3, loose con-
nective tissue; 4, nerve branches; 5, quadratus lomborum 
muscle. a Van gieson staining; B immuno s100 staining.
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abdominal wall, however, is not completely 
understood and the anatomical rationale for 
its role in the transversalis fascia plane block 
remains unclear.

What is new

�� although histologically different, the 
transversalis fascia is macroscopically in-
separable from the transversus abdominis 
muscle aponeurosis in the posterior abdomi-
nal wall.
�� laterally to the quadratus lomborum 

muscle, the two structures separate identify-
ing a triangle, which contains the ilioinguinal 
and iliohypogastric nerves and might be the 
ideal site for local anesthetic injection for the 
transversalis fascia plane block.
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structures may have different dimensions and 
mutual relations when compared to the living 
subject. therefore, the dimensions we described 
in our series might be different from those found 
in clinical practice. second, we did not perform 
dye injection in this series of cadaver dissections. 
Besides the intrinsic limitations of performing 
dye diffusion in cadavers, which may be affected 
by the same issues mentioned above and which 
yielded inconsistent results,18 here we wanted 
to study the fascial anatomy of this anatomical 
region and we preferred to avoid the risk of al-
tering it with any invasive maneuver before the 
dissection. Nevertheless, doing so, we missed 
potentially useful data regarding the pattern of 
distribution of an injected dye or contrast me-
dium and the possible alteration of anatomy that 
may follow the injection.

Conclusions

this anatomical study showed that the trans-
versalis fascia in the posterior abdominal wall 
is a very thin, non-separable structure that con-
tributes to delimit a tiny triangular space where 
the iliohypogastric and ileoinguinal nerves are 
located in the proximity of the transversus ab-
dominis and the quadratus lomborum muscles. 
the thinness of the fascia, as evidenced by the 
microscopic examination, most likely explains 
why relatively large volumes of local anesthetic 
injected in the adjacent and more easily targeted 
retrorenal space produce a successful analgesic 
effect after tFP/QlB 1 performance. We believe 
that further studies may address the imaging (e.g. 
ultrasound) anatomy of the transversalis fascia, 
particularly in the living model, contributing to 
understanding the diffusion pattern and the vol-
ume of local anesthetic required to achieve the 
desired effects.

What is known

�� the transversalis fascia is believed to 
contribute to the distribution of the local an-
esthetic during the performance of the trans-
versalis fascia plane block.
�� the fascial anatomy of the posterior
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